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SUBSCRIPTrONS are still pouring 
mto Little Newport Street, to the 
delight of everyone except poor 
Anne Marie, who has to enter all the 
details. Suggestions and opinions 
have also been pourmg in. A few 
people who are short of money are 
worried about losing touch. Help 
your fellow Dragon-users to stay In 
touch by carrymg the latest fssue in 
your back pocket and whipping it 
out wherever Dragons gather — 
back issues will be available, and 
new subscribers are welcome at any 
time. 

The special offer of £t2 for a 
year's subscription continues this 
month, so if you know someone 
who missed the June issue — draw 
it to their attention. 

This month DU begins a new 
series from technical maestro Brian 
Cadge on language alternatives to 
Basic, starting with Pascal, and we 
re-join Orbaum and Campbell m 
their epic trip into machine code, 
with a double helping to make up for 
last month's dearth. 

We depend on your feedback, so 
write and tell us what would be 
useful. 
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How to submit articles 
Tfie quality of the m-aierial we can pubiisli in 
Dragon User each mon\h wi)[, to a very great 
extent depend ofl the tnjality ot thb 
discoveries that you can make with your 
Dragor. The Dragon computer was launched 
on to the market with a powerful version of 
Basic, but w(|h very poor documentation. 

Articles which are submitted to Dr^gori 
U$ericr publication should not he more than 
3000 words long. All submissions shouid be 
typed. Pfea&e ieave wide margins and a 
double space between each line. Programs 
should, whenever possible, t>© computer 
pnnted on plain white paper and be accom- 
panied by a tape of the program. 

We cannot guarantee to return every 
Submplted article or program, so please keep 
a copy, if you want to fiave your program 
relumed you must include a stamped, 
addressed envelope. 



Letters 



More to 
come 

I WAS disappoFnted lo hear 
that the mag is going subscrip- 
tion only, but I understand your 
reasoning, and it's better to 
pay C12 in one go than noi to 
buy DU al allf 

I hope Iha! your promise lo 
■pack even more in' means 
more pages. 

Would you please g^ve con- 
sideration lo arttcies on the 
foil owing: Use of Dragondos 
(the marhuai is just aboui use- 
Jess}: adding a second disk 
drive LSing one of ttie many 
cheap drives now available; 
039; Flex (especially an article 
by Compusense); interfacing 
(to robots etc} and more tech- 
nical details on the hardware 
and circuitry. 

D. J. B^rhsm 

649 Obelisk Ris& 

New Boughton Gr&&n 

Nonhampton NN2 8TG 

PS Any idea where I can get 

hold of a copy of the OS9 

operating system? I'm getting 

desperate 

We would like some more 
news on the 0S9 system 
ourselves. Can anyone 
assist? 



Useful 
programs 

OVER the years I have de- 
veloped a number of short 
Utility programs vi/hich I have 
found very useful. They in- 
clude an easy tape load and 
search program, a program to 
auto-run and partially protect 
both Basic and M C programs 
— ■ Ihis includes a load screen 
designer, a program to enable 
you to make copies of your 
own autorun programs, a 
Merge program, for easy 
merging of Basic programs, a 
List program which by listing 
one line at a time and providing 
easy movement up and down 
etc, make listing easy, and a 
full ee09 disassembler for the 
Dragon. 

h any of your readers would 
like a copy of these programs 
plus instruction sheets I would 
be glad to send them one. 
They should either send a 
tape, sae and I7p stamp to 



This is the chance to air your views — send your tips, compliments ancf complaints to Letters 
Page, Dragon User, 12-13 Little Newport Street, London WC2H 7PP. 



cover photocopying or their 
address plus £i to cover ev- 
erything, 

Tony Sewelt 

44 Balfour Road 

Walmer 

DeAi 

Kent 



Add on 
Colour 

AFTER reading the review of 
the Dragon Plus in the January 
"66 DU. I had ttie impression 
that unless one has a disk drive 
and wants lo use Flest this 
expansion is of no use. Is this 
correct? In relation to graphics, 
does anyone make an add on 
that will give colour in PMode 
4? The Dragon Plus gives 
80x24 display, what effect 
does this tiave on the 
graphics? 

J, E. Smith 

35 Bewick Crescent 
Newton Ayclifie 

Co Durham DL5 5LJ 

Compusense are the agents 
for Flex only, so they don't 
sell 0S9, They don t do cas- 
sette based systems either, 
so their own software is 
written around the require- 
ments of FteK. There is no 
software on the board itself 
— if you can obtain suitable 
software controL you can 
hook it up to any system. 
The Dragon Plus does not 
alter the graphics capabili- 
ties, being a text-only dis- 
play. 



Well 
Done! 



I AM writing to DU to say thank 
you to all the staff who helped 
get many a delayed copy of 
Total Eclipse. Without ttieir 
Support many readers might 
not have known who lo con- 
tact, I hope you print this, so 
that people can see, that with- 
out DU, the Dragon just could 
not survive, 

S Btoomfietd 

U Church Rosd 

Great Stukeley 

Huntingdon 

Cambs PE17 5AL 



New 
Shape 

IN RESPONSE to I. M. Macdo- 
nald's query as to whether or 
not the Dragon 32s cursor 

could be made to change its 
shape, I have written this small 
routine to do just that: 
1& FOR X=SlH2QQ to 
&H215 

20 READ AS 

30 POKEX,VAL("&H"+A$) 
40 NEXTX 

50 DATASE, 02, OC, BF, 01, 
66. 86, 7E. B7, 01,6A, 39, 
34, 12, 9E,e8.Se.2A,A7, 
84. 35, 92 
60 EXEC 512 

Enter the program and RUN it. 
As it stands, Ihe program 
changes the cursor to an aster- 
isk, but can be altered by 
typing: POKE &H211,ASC 
("your character'}, 

Staart Jam&s 

34 Gainsix>rough Drive 

Perton 

Wolverhampton 

WVB 7NR 



Dragon 
Society 

I WOULD like to let Dragon 
User readers know about a 
users group k have started. It is 
called the Dragon and Co Co 
Users Society. Members will 
receive a quarterly newsletter 
that offers hints and tips, 
answers to inerribers' queries, 
program listings ancl a chance 
for members to get in touch 
with each other. Anyone join- 
ing will receive a machine code 
utility, to auto-run their own 
programs- 

Membership is CI ,60 a year 
and further information can be 
obtained from me at the 
address given. 

Kevin Coleman 

164 EJms Vale Road 

Dover 

Kent CT17 9PN 



Correct 
Tips 

IN THE April edition unob' 
"More Tips" Ihere were two 
mistakes. The iirsi line should 



read: 

20 FOR An TO 16 

The second was line 40 and 
should ■'ead: 

SWRITE 1, 20, A. AS, B$ 

R. Bailey (G4PPP} 

52 Princess St 

Chase Terrace 

Staffs WS7 8JN 
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Amateur 
Radio 

I AM writing to advise you that I 
am organising a Dragon 
Amateur Radio User Group, 
This group will cater for 
licensed and listener radio 
amateurs and will explore the 
capabilities of the Dragon 
(both 32 and 64) in the field of 
amateur radio to the full. Hav- 
ing seen the letters following 
Martin Vernon's letter, \ would 
like to say that thisgroupwidbe 
specialised and devoted solely 
to amateur radio with the Dra- 
gon, i would be grateful if you 
would publish this short letter 
and anyone interested should 
contact me at the address 
below We have already 
published iwo newsletters and 
the third is due out in July. The 
subs are £3 per-arvnum. 

Roger Woods GW8XAN 

20 Heol-ap-pryce 

Yortidaie 

Beddau 

Pontypridd 

Mid'Giam 

CP38 25H 



Back 
Copies 

WHERE and how can I buy 
older back issues of DU? I 
mean from 1984-1985. 

Lots of people 



We normally only have back 
numbers for the last six 
months, although if you re 
lucky you can find a few 
older issues. We ask El. 25 
post paid per issue. 

We can supply photo- 
copied articles from some 
earlier issues for £1 per arti- 
cle, irrespective of length. 

If we can't supply the 
issue or article you ask for, 
your order and money will be 
returned. 



L 
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Dragon User People's Chart 



THE BARONS are back — Juxtaposilion 
takes the top position again after two 
months at number two. We have a new 
climber — Bean Stalker, and Jef Sei Willy 
raises Ns head again 

This month s anagrams plumped for 
straight-down-t he-line srncerity. Hovvsis, 
from PhfJIip Taylor? "Please choose me as I 
do haJe cons. " Would we dare? And we spy 
a new trend among the Speccy bashers — 
our first crop of anti-Amstrad seniiments! 
We can': print the current samples, regrett- 
ably, but lis a sure sign o( Ihe all-in-one 
wonder's world success. We prefer "Be 
beastly — get a Dragon?" from Deborah 
Dean, and Simon Scoltock's cry from the 
heart "1 should be revising". But this monih's 
priize goes to Jason Lee of Huddersfietd for 
"Snooker Loopy mad are we, the Dragon 
just like me", So why didn't you vote lor rt, 
Simon? 

Vote, vote, every month, for your current 
favourite five Dragon programs. They can 
be anything ., . . games, utililies. what you 
like. Anything except the lape head clean- 
er. Write Ihem in order of prelerence on t'he 
form printed here for on your own paper). 

Dont say we gel something for nothing 
— £25-worih of Microdeal software will be 
given away to our favourite phrase, con- 
structed from Ihe leller in your own top 
three titles (use as many as you like). You 
don't have to include a phrase to vote, but 
you wont win unless you have a go' 



Results July 1986 

1 Juxtaposition (Wintersoft) 

2 Bean Stalker (Micro Vision) 

3 Shocktrooper , (Microdeal) 

4 MoonCresta (Incentive) 

5 Jet Set Willy (Software Projects) 



Chart Seven 

Voting for Chart No, 7 closes at Ipfn on Friday. 15lh August, 198&. Entries received after that 
time will not be eligible for inclusion in thai monlh's voting. The editor's deci9ion is final. 
Only one entry per individual per month will be allowed, 

Name *'-' 



My top 5i Voting Month 7 
1 -„ 



Address. 



2. 
3. 



My phrase is: ...................... 
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1^ T^. 1^ ^^ -^^. -m. ^^^. 

H.C. HNDEREEN COMPUTER R S 

HIGHLY RELIABLE 
SOFTWARE and HARDWARE 

CAD DISKFiX DSBO I double giOi'd BO tra£k driver and booter) upgrades 
ycur SS4(JOS-9 Operalmg System Nuppy disk Id a 0380 OS- 9 Operalmg 
System iioppy disk. Invert Ihe cfnve se'ect and ^ou can BOOT (rom the new 
OS-9 Operating Syslam. You tiavc now one million byle efleclive disk 
capacity on your DRAGON and you can read and write on slandard OS-9 
iFoppy Disk. 

flequiremeni: one 40 track (step -rate 6ms) drive and one 60 track (slep rale 
3 ms) drive CS3.30 

CAD PatchSO will enatjie you «0 use 80 Characters cn style, rms and 
dynacalc. if you na^e installed the PLUS EXPANSION £38.90 

Oriigiral DfllAGON DATA tirsl generaihon games: QUEST. EL DIABLO. 
BLACK SANCTUM. CALIJ^TO ISLAMD., FLAG, DRAGON MOUNTAIN, 
MADNESS AND MINOTAUR 

Each E2,40 All 7 ES.flO 

Orjgiral DRAG DM DATA second generation games: GALAXIS 
ATTACK. STORM ARROWS. t^ANSION OF DOOM. FINAL COUNT 
DOWN. ENO STALG. FLAG. SHARK THEASHURE. POSEIDON. SELEC- 
TION I.. II, !V. 
Each C3.00 Aim £17,80 

Original DRAGON DATA thtnJ generation games; CRANKEY SHAFT 

VIKtNG 

Each E4.S0 Ali3 Ea.70 

Qrlginial DRAGON DATA cartfidge games: GHOST ATTACK. 
METEORIDS. ASTROSLAST RAIL RUNNER, STARSMIP CAtJELQN. 
BERSERK. COSMIC INVADERS. CMB HUNTER. 
Each E7.$5 AIIS E3fl,95 

We slock software and hardware for OS-9. FLEX, and UfilFLEX 
Prices exclusive VAT equal £0%, 12 months guarantee on software and 
hardware Posi^e and packing add 10% for hardware (max t20] and 5% 
for software. Credit by Eurocard and Masiercard or send cheque made 
payable to: DRAGON DISTRIBUTOR m DENMARK. 

H. C- ANDERSON COMPUTER A/S 
Englandsvej 330 DK-2770 Kastrup 
Telephone; 01'&2 44 04 Telex: 31484 

OS-9 IS regisle^Bd TW of KAICROWAVE and K*0TOnom. USA FLEX. UniFLEX 15 
registered TM of TEC HM ICrtL SySTEW CONSULTANTS LfSA CAD tj registered TM of 
H t. ANDERSEN COMPUTER Di^nms'ii 



• • NEW ** CROSS REFEREMCE L4STER for BASIC pr{>gfa<ina Mi^t.- ^.50 
A most usatul ad 10 wriling C cManging Ba&c programs t.iss 311 lii^fi numbers refefsrced 
GOTO and GCkSUQ. and list^ ^11 vai',-sble$ ^JpM^D^tic^ily $ricwin^ ev^ry rgl^renca Id 
»acti. The utility can hs transferr^ Iq di$k. 

ALLDREAM tape El 2.9! cartridge EM.flS disk t19.95 

A powerful 1eKl editor, e^sembler di^-a^aembler and m(?nit(]r GitsA Ic l^rhintj 

machine ODde and develoipinc; yifur avm prtxjr^nns Oisk version supports dire<^ di&)< I0 

memory aMermfily am) <Jisk kJaJ sai/e (Ora^ond&S Cunkana 2,0), 

(JftEAlyiPFiT 6* character pfmt ims adaptor ror abovs E3,S0. 

DPS — OAtA ftETftiEVAL SvStEH tape £9,95 car1r>dge E1B,0O 
A coni»prehen.sive dalalbaso packago lOr jill lyfufs or Inforniation sEur^a and retneval. 
100% rriSttJ^intf ttxie for miKimum spaed and sboraga capacity. PoviertuI seareh, edit, 
fOrt ar>d pnni iaicllilies. Ttie tape verE,iDr> is Iransfaratile 1o disH and supoeng data on tape. 
or disk. i^iB -cartridga varsion givas grealer convenience and data slaraqs capws'y ^iv 
tape tjasBd syslefns. 

A PROCFAMMER'S GUIDE TO DRAGON DOS — Ttiis toah includes detftil» «l ^ 
DOS routines useabla from macnine code, and mucti mofe tor onfy ti.SO. 

AMATEUR RADIO SOFTWARE 

For enHiySiSSiS Sfld kKMrisfrJ afialuuri (Slitlu calLayri H aiy-.i Hecepticn of 3STV, 
HtTV. MORSE and AMTOR rBUuine d Mmmunkatkins neceirer and good eanal. 

SLOW SCAN TV HECEIve lap« CIO.W 

I <>od dirSC! audio Irtjiti rad* r^iceivBr 16 ytjur Dragon and receive SBTV pictures Irnm 
iiiimcsurs around tti? Hprld A law CMt intraductiDP 10 ttila growing mode- 

[GRAPHIC Cnev-LrriE *n«l WUFIUF PF^EDPCTOR tape £1,™ 

D'Shi'S A map or th* world with llna 'shadow araa' siinwn Tnr anyctiosBn date ajid time. 

Also plDt& prcpwjaHiDn pfedicticn itAle m qrapfi or map Ibrm. 

fHTTT (Radio TOtepH-irltBrt tape £12,00 

Pi'tjct audio iJBcPd^ing opllon Dr use a demndulalor lor tup perfomianoe. Recenie neiA? 
fancies fag Reuler'sl and amateurs. Add a bone generator for lull trensrnit wotfi 'type 
afiead' etc. User memones, OSCh reviev* end pnnter support 

AMTOR is efonriDtRTTV uaadbyameteurs. Interpol, etc. Send en SAEtcv details Dtltie 
worlds [:tieapest system for full ARQ and FEC receii/e send 

HTTY ' ASCII I MORSE - AMTOR cartridge £59.00 

Fu'l "ransceiva sc'tware 'dr all tfese modes, in convenient cgnndge lorm. 

TONE DEMODULATOR for RTTV and MORSE ESO.M 

Supplied built anc testae cor^olete witti a D'agon connector and lead. 

MAIDENHEAD LOCATOR ES.OO MORSE TUTOR G6.50 
MORSE TRANSCE'IVE £10.75 

All supplied Wilt! lull manuals Please arfcl AOp p4p fE1 exppn) 

2 Beacon Close, Seaford 
East Sussex, BN25 2JZ (0323| 893378 



August 1986 Dragon User 3 



News desk 



If ^ou have any new products tor the Dragon — software or hardware 
ring the News Desk on 0V437 43^3 



Sun starts to shine 
for Eclipse? 



TOTAL ECLfPSE. the vasi 
space trader game which ran 
into problems on its maiden 
voyage, looks as though it's 
coming out from bertind the 
cloud at last. 

EcJ i pse- Fe n ma r chief Trevor 
Davies believes that every 
customer who contacted ihe 
compariy has now been sent 
the mark 1.3 version of the 
game, free of the elusive bugs 
which had stopped play. "To 
Ihe best of my knowledge. 
there's nobody out there who 
hasn'l received a game who 
ordered one, The Birmingham 



Consumer Services Depart- 
ment put one more chap 
through to me this week." 

"We were quite surprised al 
the publics read ion. They 
have stuck with us, People 
who were really unhappy at the 
time have contacied us to say 
how pleased they are." 

"'It has taken time lo deal 
with mail because we had lo let 
some of our staff to go, and the 
office is not manned full time. 
We also lost some mail be- 
cause of this, Jt has really 
knocked us for six. \ put money 
into it and went in over the lop." 



"People have asked us ab- 
out our next game, We are 
contemplating another game, 
but It wid take us a while to get 
back on our feet.'" 

Birmingham Consumer Ser- 
vices confirm that Eclipse 
"apparently have It sorted out. 
They're not fly- by-nights, and I 
know they've been making 
efforis. They are still based at 
the same address." 

The address, for anyone 
with further queries, isEclipse- 
Fenmar, Suite 10. 4 Orphan- 
age Road. Birmingham B24 
9HS, 

Total Eclipse., tipped as 
game of the year by DU"s 
reviewer before Ihe troubles, is 
available from Eclipse-Fenmar 
at £9.05, or win one in this 
month's Gordon Lee puzzle. 



Prize 
Books 
in lieu 



MELBOURNE HOUSE, who 
have been making efforts to 
find a few of the last remaining 
Enter The Dragon tapes for 
Dragon User's outstanding 
January prizewinners, have 
contacted us with the sad news 
that nobody they have spoken 
to has a spare tape under the 
counter. 

Melbourne House send their 
apologies to afl concerned, 
and those winners who did not 
receive tapes will be getting 
books in lieu. 



Text 

Adventure 



A NEW classic-style text 
adventure running under the 
FLEX DOS is on its way. The 
CursB of Comarr boasts 1 00 
locations and 20-plus charac- 
ters in 47k of machine code 



plus 1 0k in the utility command 
space on disc, The program 
has a large vocabulary, and 
FLEX commands can be used 
during the course of the game. 

Look out for a review from 
Roy Coates soon. The Curse 
of Comarr can be ordered from 
K. Hunter. 46 Greenhill Road, 
Elton. Bury, Lanes BLS 2LL, for 
£!10 post paid. 



Radio Amateurs 
impress Blaby 




/ 



,.-^ 



7A. .<-v. 



BLABY have two new games 
with us now and another on the 
way, so look out for reviews 
next month. Temple of Doom. 
Bouider Crash and Trun are 
the names to watch out for. 

"The Dragon show In Man- 
chester was very successful 
for us" says John Bailiss. "A 
comparatively small number of 
people came, but they're all 
serious Dragon people,'" John 
was Impressed by some prac- 
ticai demonstrations of Dragon 
programmes being .used by 
Radio Amateurs to send pic- 
tures by RTTY, 

Dragon User would like 
more information on Amateur 
Radio software for the Dragon 
and Tandy micros, so if you 




Temple of Doo 




Roulder Crash 

have anything to say on the 
Subject, drop us a line. 



68 Micro Group 



ANY solitary hardened Dragon 
or Tandy CoCo hackers might 
be interested to hear of the 68 
Micro Group — an established 
national club dedicated to us- 
ers of all 6ex> systems 

l\^embership includes a 
nicely put fog ei her A5-type 
Journal (named 68 Micro- 
cosm), access to a library of 
assorted software (much of il 
FLEX and OS-9) and, of 
course, contact with other en- 



thusiastic users Perusing the 

April edition of 68 Microcosm 
showed it to be 30 pages 
packed with assembler and 
circuit diagrams, special hard- 
ware offers (how about 46 quid 
for a Dragon Prestel cartridge 
-I- a Modem 2000, direct Mod- 
em House?) — with four pages 
directly dedicated to the Dra- 
gon itself. 

Although perhaps not for 
raw beginners, this ambitious 



group (they plan to hold nation- 
wide monthty meetings, where 
there is the support) is certainly 

worth investigating. For mem- 
bership details, write to Jim 
Turner at 63 Mil la is Road, 
London, E11. 



Xmas 
Show 



MICRODEAL'S 6809 CHRIST- 
MAS SHOW wifl be held on 22 
November ai the Royal Horti- 



cultural Halls. Westminster, 
London. For more details 
phone Jenny Pope on 0726 
6820, The Royal Horticultural 
Halls are within easy walking 
distance of Victoria Station, 
British Rail, and Victoria and St 
James Park underground sta- 
tions 

Microdeal have two new 
games in the pipeline: Cuth- 
bert and the Golden Chalice, 
and Tangle wood. No release 
date yet. bul we hope to be 
reviewing these as soon as 
they become available. 
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Communication 



Send in you questions, requests, and pleas to Communication, 
Dragon User. 12 13 Little Newport Streei, London WC2 



Problem: I want to meel any 
Dragon owners rn the South- 
ampton area, as I own a Dra- 
gon 32 but don'l know ar>yone 
else who does. 
EnquJrer; Jason Coombes 52 
Springfield Avenue. H of bury, 
Soulhamplon S04 1LP. 
Problem: Wanted text on hi- 
res screen" MC rouiine for 
advenrure program under 
Cumana DOS Can anyone 
heip? 

Enquirer: J D. Law-Green, 1 
White lands. Rawdon. Leeds, 
W. Yorks LSI 9 6BW. 
Problem: I have Cuihbert in 
Space and f used the pokes 
(D. U. March 1966) but I stilt get 
only four lives. Help. Also I 
would like a Dragon owner 
peniriend, preferably in the 
GFoucester area. 
Enquirer; Paul Palmer, 15 
Underhill Road. Matson, 
Gloucester GL4 9HB. 
Problem: I have a Dragon 32 
wi!h a S!ar Gemini lOx printer. 
I cannot follow the instructions 
for printing graphics. They 
read as follows; FORMAT: 
CHRS{27) CHR$(75) 

CHRSfnD CHRSfn2) 

CHRS(m1)CHRS(m2) ... The 



number of columns lo be 
printed is given by nl -i-256*n2. 
There must be nl -i-256*n2 

characters following n2. So far 
I have failed to work out any 
combination of figures to give 
me a prini out. Could anyone 
explain? Preferably with an 
example. 

Enquirer: D. S. Henserson. 
Cumbria, Larners Drift, Toll- 
wood, Dereham, Norfolk NR19 
1LE, 

Problem: I have a Dragon 32, 
and have some difficully writ- 
ing a program for dumping 
screen graphics, graphs, eic. 
to hard copy. I have a Brother 



1009 printer. Any help would 
be most welcome. 
Enquirer: J. Airey, 1 Sandford 
Avenue. Gosport. Hants POl 2 
2SS 

Problem: I have written a 
program that scrolls tfiG screen 
to the left- The sprite (a 
spaceship} which should move 
up and down, left and right, 
using peek keys, feaves a taii 
behind. Could anyone give me 
a program to tip in Basic to 
relieve this probJem? 
Enquirer: H. Woodcock. 131 
Penistone Road, Grenoside, 
Sheffield, S30 3QH- 
Froblem: I have owned a 



Dragon 64 and disk drive for a 
year with no problems. Re- 
cently an intermittent fault has 
developed rn my system. The 
symptoms are that when I type 
any DOS command I get an 
error, eg DIR or LOAD an RF 
error and BOOT for OS 9 an NR 
error. The disk motor is work- 
ing, I have checked my disks 
on another system and they 
are all OK Could anyone lei 
me know if they have had a 
similar problem, and do they 
suspect the DOS or the drive? 
Enquirer: Peter Duncombe, 6 
Arden Grove, Harpender. 
Herts AL5 4SJ. 



Communication 



stuck for a routine? Need some obscure equipment? Feeling cut off? Fear riot — 
someone, somewhere cati help you! Write down your problem on the coupon be Sow 
(maKe it as brief and fegibfe as possible) together witti your name and address and send it 
to Communication, Dragon User, 12, 13 Little Newport Street, London WC2H 7PP. Well 
publish it as soon as we can — meanwhile, maybe there's someone you can help this 
month f 



Probf em . 



Name 

Aiidress. 



MAKE YOUR 
DRAGON USEFUL! 

With our great value hardware 
and software dealsJ \\^t\A/^^ 

CUMAMA Single 40-Track Drive 1 flOK * *" ^ 

SHARE BOX (or slmjlar) C Z09. &5 

CUMArjA Dual 40-Track drive 360K + 
CASH BOX (or similar) [:,ai9.95 
Price include VAT arrd delivery ' Watch 

SOFTWARE FOR DRAGOM 3 2 '64. 128 
AND DRAGONDOSCUMANA DOS 2.0 

Profess luna I ly wriMen programs for hrome, duns.. gntJ small 
busine&g, with random access disk filing and our 42 ■ 24 screen 
With (rue lowercase. 

MONEYBOX Personal accounts , £14,99 

IVIAILBOX Mailing lis! „.,. £16.99 

SHAREBOX Stocks and Sfvares .,. £1 6 99 

SALESBOX Sales Lecfger , ; ,. £19.99 

BlLLSBOXPurcf^ase Ledger,.,., .,.,. £1-9.99 

CA3HB0X Nominal Ledger ,.,.,. .,,... £19.99 

STOCKBOX Slockconfrol .„,,.„ ,.. £19,99 

ORDERBOX Invoicing , .,. £16,99 

Cheques POs Further detaitsDeai&r 

enquiries to: 

HARRIS MICRO SOFTWARE 

49 Alexandra Road, Hounslow, MiddJes&x 
TW3 4HP. Tel: (Ot) 570 8335 




PRINTER CONTROL 

Versicns available for G. 7. 3 and 9 dot printers. 
Also daisywheels an^ electronic typewriters. 

— * — *— * — * — * — 

What the cvstowers say: 
"A joy to use!" 
"A! tfie price, it's a gift!" 
"Wfiy can't all uli lilies be this easy lo operate?" 
— * — * — * — *— + — 



ic 



DUMPER 



II 



High speed — relocalable macfiine code program to print and 
magnify any or all of your hi-res screen. Accessible from your 
BASIC program — full inslructrons and esamptes supplied. 
Operales wjth or without DOS in any mode. 

* NEW RELEASE * 



ti 



COLOR PRINT" 



p. fvlode 3. Color scfeen on a normal primer. 
Operale as DUMPER 

Currently 83 differertt types of printer. 

PRINTER CONTROL (DRAGON DOS/CUMANA) 

E19 ^ ei p&p 

PRINTER CONTROL (CASSETTE): £15 - CI p&p 

DUMPER £5 + 50p p&p 

COLOR PRINT. I^lost pnr^lsrg £6,50. All SeiKcjshas, TANDYg, 
Smith Coror>a Fastest BO. Cenlronics GLP HPSO I!7.50. Wicroifne 
93, B2A (With APA Upgrade) and NEC PCS023 B-N ES.50. 
C*3n(ronics 739 E1D-00. 

Wrile or telephone (of kee quote ^nd advice — no obligation. AH 
software covered by unconditional man&y-tf^frk guarantee! 

MacGowan Consultants 

6 Arnhem Drive, Caythorpe, Nr Grantham 
Lines NG32 3DQ (0400 72085) 

REAL VALUE FOR MONEY SOFTWARE 
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New software for review should be seni lo Dragon 
User. 12-13 Little Newport Street. London WC2H 7PP. 



Bowled 
out 

Program: Superbowl 
Supplier: Computape {Game 

by Cable) 
Price; E2 99 



LO, l(Je rn the happy land 
across the wafers had fallen 
upon even harder times than 
when last we lold of it. With the 
general disenchantmenl 

among the little folk with the 
good wiicti Cablette and her 
foiled blessing rn Zak's Sonihe 
tittle folk had put away their 
Dragons and plugged a normal 
aerial in the back of their Utile 
tefeviaions and a new graze 
had swooped across the land 
For verily hadst the people 
discovered Channel 4 and 
found how very different t\ was 
and exciting with programs of 
alternative arts, and minority 
groups having their own prog- 
rams (which did rafse the 



Old 
zoner 

Program: Laz&r Zone 
Supplier: Microdeal 
Prrce: (See text) 

A FEW YEARS ago. When I 

was very young, I went round 
to my mate s house to see a 

couple of new games he had 
acquired for his VtC-50- Ore of 
them was Lazer Zone We 
played it afl evening and I went 

home in incredible envy of this 
game. 

leant remember why I loved 
this game so passionately, but 
it's still a good game, only lei 
down by the graphics on the 
Dragon' It puts you on two axis 
of a grid with objects coming al 
the two axis. On each axis you 
have a gun and the idea is to 
blast anything that moves out 
of the sky (or gnd). Up and 
down on Ihe joystick controls 
the gun on the vertical axis, 
and left and right correspon- 
dingly move the gun on the 
horizontal axis. And that s ab- 
out it, save a couple of rather 
nifty touches that raise this 
game from the mediocracy. 

The lirsl is that by using 
diagonal movement ii is possi- 
dle to pick an afien that has 
landed on a certain axis oft with 
the other gun (does that make 



hearls of the hobbrts in the land 
who up until then had been 
given a fairly hard Press by 
Melbourne House), and 
alternative sports. 

They were Basketball and 
American football But soon 
the craze didst die out for 
basketball, as the little folk had 
not the height to get the ball in 
the basket and so American 
FootbaU became the craze. 

And high in his castle among 
Ihe dark mountains the evil 
wizard didst laugh and coum 
his money a lot and commit all 
of the seven deadly sins elf at 
once and then laugh a lot more 
for he had finally removed all 
the Dragons from the land [for 
lo he didst hate computers as 
much as happiness). 

So, as you can see, things 
looked pretty damn bad for the 
little people. But then ihe good 
witch Cablette didst crack it and 
released a game based upon 
American Football, which 
shows a top view of players 
running up and down the pitch 



sense?) This is a very difficult 
manoeuvre to execute involv- 
ing a lot of practice to prevent 
suicide! 

The second is that it is 
possible to play with two peo- 
ple in co-operatior>, one on 
each axis, and its here that the 
game comes into its own, 

The sounds great, the 
graphics are all right (although 



Hooked 



Program: Ruby Robba 
Supplier: Blaby 
price; CI, 99 

IT HAD SEEN a hard day. 
outside the rain was pouring 
like it would never stop. God 
knows how long I'd been on 
this case. I thought it would 
never end. Armed guards, 
snakes, and rubies. They all 
swam round my head like il 
was some sod of aquarium. 

I threw on my coat, missed, 
tried again, missed again, and 
then put it on properly. Id 
never managed to learn that 
trick, I sighed. 

She was there when I 
opened the door, A real picture 
of beauty "You've got to help 
mel"' she said, "I can't stop 
playing RubyRabba I sighed. 
I knew the symptoms, my God. 
I had them too. 



and is generally a great idea. 

Sadly though, the good 

witch had had much of her 

energy sapped by the defeat of 




Zak's son by the evil wizard 
and so all she could produce 
was a game with nice smooth 
graphics but little else. 

And io, once again the little 
people didst send off for it and 
get all their Dragons out, and 
load it up, and play it for a 



couple of nanoseconds, and 
get bored out of their wits with 
it, and put their Dragons away 
again, and throw away the 
game, and go back to watching 
alternative arts programs. 

And the good witch Cablette 
was banished from the land for 
letting the people down again. 
And the Dragons didst never 
come out again. And high in his 
castle the evil wizard laughed 
that afl this had gone so well for 
him when he'd really had no- 
thing to do with it. And he didst 
come fonrtfard and crown him- 
self king, and his name was 
Cliff Sinclove. 

And the morals of this tale 
are firstly that if no one gets 
their A into G about producing 
software then computers die, 
and secondly those who bring 
out two rubbishy games in a 
row can't complain about two 
cynical reviews. 

Jason Orbaum 



4 



J prefer black and white) and it 
plays fine, I have given it a 
rating of three but I don'! know 
whether I found the game a let 
down because it has not trans- 
laied well to the Dragon, or 
because after a very Jong wait I 
had built up my expectations 
too highly, so it may be worth 
four. 
The game is well worth a 



look if you can pick It up cheap 
somewhere (It's often going 
cheap at the shows) and you 
may find the initial passion fori! 
that I shared. But, be warned, 
this is not an easy game!! 

JAson Orbaum 



^^^ 



"You want a drink?" 

No reply. 

"I'll get you a drink," I said. I 
sighed- 1 seemed to be doing a 
lot of that recently. I fixed her a 
gin, 6u! when I got back into 
the room I found that all that 
was left was a faint memory ol 
her perfume and a cassette 
inlay on Ihe floor, I read it. "The 
object of this game is to steal 
the precious ruby by breaking 
the complex defence system 
guarding it. 

There they were, the same 
old instructions. I went to the 
cupboard and opened it. Out 
fell thirty thousand Ruby Rob- 
ba cassette inlays There were 
thirty thousand others out 
there who were addicted. 

Then f found a lead. I de- 
cided to follow it. It led to a plug 
stuck in a socket on the wall. 
Devious. And typical of the 
enemy. Blaby. That one word 
struck so much terror into the 
hearts of so many people. 
Blaby. For some it meant 
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cheap games. But for most it 

meant addiction. I decided to 
follow the lead the other 
way. ... It led to Ihe cassette 
recorder connected to my 
Dragon. 

I sighed and loaded up the 
game, It loaded fast with no 
problems. The graphics were 
smooth and flicker free, The 
sound was great, f knew there 
was a connection between ihis 
and the Boris the Bold case 
that had so nearly cost me my 
life. I had to pfay. J sweated, i 
sighed, I sighed again for 
good, 

I sighed. Maybe the case 
was unsolvable. Maybe the 
game was too addictive. I 
looked at the screen . The blue 
light of Ihe portable was afl thai 
III the apartment. I sighed, and 
settled down to another night's 
play. 

Jason Orbaum 

4'4>4>4'4 



What a wonderful show! 



Roy Coates at Ossett. 



THE SECOND of ihe John 

Penn Dragon shows was held 
at Osseil Town Hall last 
weekend the 31 st May, At first 
thought this seemed to be an 
odd choice of venue although 
after consulting a. map it 
proved to be well thought out 
as easy access is gained from 
both the M62 and M1 rmoior- 
ways, This was borne out by 
thefactihaitherewereactually 
people waiting outside before 
the show started. 

It was nice to see a few new 
faces as well as most of the 
regular suppliers of Dragon 
hardware and software in 
attendance with some marvel- 
lous bargaisns and a very large 
selection of both programs and 
accessories tor the Dragon. 

Firstly (and deservedly so), 
John Penn had a large and well 
manned stand offering unbe- 
(ieveable discounts on a com- 
prehensive range ol Software 
which included both games 
and utilities on both cassette 
and disc. Compusense as al- 
ways, were displaying their 
extensive range of both hard- 
ware and software, most of 
which centres around the 
FLEX and OS-9 operating sys- 
tems, which, judging by the 
amount of people gathered 
around their stand was gener- 
ating some real interest. Ted 
Opyrchal from Compusense 
was keen to stress that they 
are still very much dedicated lo 
the Dragon and will be con- 
tinuing to support ttie Dragon 
users as long as they exist. 

Blaby (as usual) were 
very busy demonstrating their 
vast range of games software 
with two new releases on 
show, Bould&r Crash and The 
Temple of Doom with the 
promise of more new titles to 
be released shortly. 

Ed ipse- Fen mar were again 
displaying their Tota! Eclipse 
program and now seem to 
have come through their initial 
bad publicity problems simply 
through having such a very 
high quality game. For those of 
you that have been brave 
enough to tackle Total Eclipse, 
I have been informed that there 
is a third universe to be, re- 
leased shortly which must 
make this game possibly the 
longest playing adventure ever 
written for the Dragon. Good 
old Peaksofi were again there 
to tempt us with a huge range 



of accessories on show includ- 
ing everything from replace- 
ment power supplies through 
disc dnves to sweat shirts. 
Although they do not supply 
software for the Dragon they 
probably have the largest 
stock of accessories for the 
Dragon. 

Computape, which is one 
Dragon company that seems 
10 be rapidly expanding, has a 
most comprehensive range of 
software at ridiculously good 
prices and a running bailie 
seemed lo be constantly in 
progress to get near enough to 
their stand to buy something! I 
must confess thai they had 



units as well as other software 
of specific interest to ihe 
amateur fraternity. 

IVIicrovision had Beanstatl<er 
on display as well as repre- 
senting Incentive and Software 
Projects by displaying Moon 
Crests and Jet Set Willy. 

What made this show diffe- 
rent from previous ones were 
ihe sian d s th at weren't actua 1 1 y 
selling anything but which 
were demonstrating how ihey 
used the Dragon tor a specific 
application. Three radio 
amateurs [GOAlZ, G4TQR 
and Q6ZZE) had set up two 
Dragons at opposite ends of 
the demonstration hall and 




many Dragon titles tor sale 
which I for one had never 
heard of before so my wallet 
certainly went home relieved of 
some of it's burdenf 

Smithson Computing were 
occupied showing off their new 
monthly magazine for the Dra- 
gon called Dragon Monttily. 
(ingenious title eh?}, as well as 
their Electronic Author and 
Gordon Benne! programs. 

Grosvenor Software had an 
impressive display of goodies 
on show which included the 
'Dream' range of programs 
which consist of assemblers 
disassemblers, word proces- 
sor etc, etc, as well as their 
products to keep the amateur 
radio enthusiasts happy with 
RTTY units, Slow-scan TV and 
the sotlware to support these 



were communicating between 
them using a radio link on the 2 
metre FM amaieur radio band, 
wilh great success. What 
wasn't obvious was that this 
software is availabSe to the 
general public, if you are in- 
terested contact Blaby's John 
Batliss who is himself a 
licensed radio amateur 
(G1LTJ). The Dragon does 
seem to have become almost a 
'cull machine with radio 
amateurs all over the country 
and there are many groups 
who are sending software via 
radio on a regular basis. You 
do not have to be licensed to 
receive these transmissions 
but you will need a receiver 
capable of tuning in the VHF 
range at aboul 144Mhz. 
The Verulamiun Museum 



from St Albans came to de- 
monstrate how they have been 
using Dragons to assist in the 
excavating of a Roman cemet- 
ery in St Albans, the software 
that they have developed is 
Mery impressive and allows the 
accurate mapping ot the 
graves to be excavated and 
also the comparison of various 
sites to be made by either 
displaying multiple maps on 
the graphics screen or by over- 
laying one on top ol the other. 
Similar programs have also 
been written to allow for the 
precise measurement and 
comparison of the ceramic 
pots which are common to this 
type of site. 

One of the stands had been 
taken by a young programmer 
who was exhibiting his soft- 
ware in the hope thai it may be 
taken up by a software house, 
One of the packages thai I 
looked at was the Composer 
Companion which co-resides 
with Microdeal's Compos&r 
package and allows musical 
data entry to be made via a 
musical stave as opposed to 
those awful DATA statements 
that make data entry and cor- 
rection an appalling pb. If you 
are interested. contact 
Jonathan Carlwright at 
Starship Software, 23 Tintern 
Road, Cheadle, Huime, 
Cheshire SKS 7QF. 

A lot of visitors to the show 
were bemoaning the lad that 
there is very liltle software 
available on disc. Having spent 
a tidy sum on a disc system ills 
rather galling when you find 
that you can't use it. r\/laybe we 
shall see more disc based 
software from now on? 

From an exhibitor's point of 
view, one thing that struck me 
was that all the exhibitors 
seemed to know each other 
well and the atmosphere was a 
very friendly one as opposed to 
a competitive one. The rela- 
tionship between them being 
more like a family instead of a 
business. 

In conclusion, the show was 
a great success judging by the 
smiles, and each of the Distri- 
tutors that I spoke to had the 
same thing to say, "What a 
wonderful show', H I have 
missed anyone out, my apolo- 
gies, it hasn't been inlenlional 
but the show was busy and ii 
was difficult to get around 
everyone. 
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Flag And Branch 

Fart Five of our machine code series — Jason Orbaum waves tlie ffags. 



HELLO, yes, its me, alone again — this 
month talking to you aboui the CC flag and 
Branch instructions. You'N have lo forgive 
me if I wander off the subject, it's jusi Lm 
missing Geoff and. if he's reading this, 
come back, And bring the disc drive with 
you! 

First, a big thank you lo a certain IVIr 
Martyn J. Preston who.whles to inform us 
alt of where we can get ttie elusive Moiorola 
Specification sheet on the 6809 , Apparently 
in the Hitachi Semiconductor Data Book-^ 
8 16 Bit Microcomputer \here are about 30 
pages on the HD6309E and ihe H 06309 as 
weii as data on the S8xx and 63xx micro- 
processors and 6Bxx peripheral chips (6821 , 
6640, 6850, etc). There is also, according 
to Martyn, some in formation on ttie 
H 068000. MarXyn got his book from Farnell 
Electronic Cormponents Limited, Canal 
Road, Leeds LS 1 2 2TU, The stock number 
for the boolt is i7i-3eo and it should cost 
£:7,50. Thanlcs again for that, Martyn, 

So, on to ihe business in hand. This 
month, after last month's rather simplistic 
article we have aimed slightly higher. If you 
find the information left unexplained to a 
degree or you still find it too simple to read, 
please write and let us Know at the usual 
nnagazine address. 

Below is a dissection of the CC flag into its 
respective bits with descriptions Of those 
immediately relevartt. 

The CC Register 

:E:F:H:l:N:Z:VtC: 
H: Half Carry 

This bit is set (contains a vatue of 1 ) when 
the result of any mathematical cafculafion 
results in the fourth bit of the resulting byte 
being set. This will become ciearer after 
next month's tutorial on additional instruc- 
tions. 

N: Negative 

This is pretty obvious. The bit is set if the 
result ol a mathematical operation should 
be negative. 
Z; Parity 

Set on equality, ie if (he two elements of a 
CMP instruction are equal the Z tsit will be 
set. 
V: Overflow 



Set if the result of an eight bit operation 

mathematical operation. This is the way 

that negative numbers are denoted in 

binary. Next month's rather lengthy article 

will explai^fi! both 2's complement and BCD 

denotation in binary. It was decided after 

last month it would be better to give them a 

miss this month and steer off the theory 

back into the commands and practice, 

C^ Carry 

Set if the result of an eight bit operation 

causes the need for a ninth bit. ie 

11111111B - IB =100000000B. The 

result, as can be clearly seen, has nine bits. 

The ninth bit becomes a set carry bit in CC 

and the byte becomes OB. 

These then, for the moment, are the 

important bits in the CC flag. Let us now see 

their relevance to the branch instructions. 

The branch instructions covered here are 

not all of those in this months table. 

However, they are the only ones you wifl 

need for now I shall use the current 

situation with me and Geoff as an example 

lor illustrative purposes. 

BEQ: Geoff comes back if and only tf It s on 

his terms. 

BNE: Geoff comes back provided it's not on 

his terms. 

This pair, as can be deduced, stand for 

Branch if Equal and Branch if Not Equaf. 

they are used after arithmetic calculation 

(as are most of ihe branch instructions), 

BLO: Branch if Lower: Geoff comes back if 

he agrees to drink less. 

BLE: Branch if Less than or Equal to: Geoff 

comes back if he agrees to drink NO MORE 

than he did before, 

BHl: Branch If Higher: Geoff comes back if 

he agrees to give me more rent than before. 

BHS: Branch if Higher or Same: Geoff 

comes back if he agrees to give me NO 

LESS rent than before. 

BRN: Branch Never: Geoff never comes 

back 

BRA: Branch Always: Geoff always oomes 

back. 

Quite quick and painful really, wasn't itlThe 

idea is that you take this, look a! the table of 

branch instructions, match them up, and 

then look at the following piece of code and 

work out at which lines the code will RTSfor 



the numbers given, 

10 LDA #NN 

20 CMPA #0 

30 BEQ P0INT1 

40 CMPA #50 

50 BHS P0INT2 

60 CMPA #32 

70 BLO P0JtS|T3 

80 SUBA #32 

90 BEQ P0INT4- 
100 BRN POINTS 
110 RTS 
1£0 P0INT1 RTS 
130 POINTS CMPA #200 
140 BLO POINTS 
150 RTS 
leo P0INT3 RTS 
170 POINT4 RTS 
18G POINTS RTS 
190 POfNle RTS 

The NN in line 10 stands for a number 
piicked from the following list. Work out 
where each takes the program: 
100, 32, 33. 0, 232. 233, 200, 199, 50 
The answers, respectively, are the foilow- 
ing lines: 

190, 170, 110, 120, f50, 150, 150, 190. 
190 

if you got the ej<ercise oorrecf then you can 
CongratuJate yourself on passing this small, 
but compie5< part of the course. And that 
really is it for this month. Next month Geoff 
gets back from holiday (yes, all that stuff 
about him leaving wag a big joke, and boy, 
ishegoing lo find it funny when he sees it in 
print!) and to celebrate w-$'ll be presenting 
an extra iong edition. So, for those of you 
who like to read up ahead of us next month 
^ the following interesting and varied topics 
' will be covered: 

(1) Assembler directives (maybe, we've 
been promising this one for so long now 
that it's almost fun to not do it each month). 

(2) The differences between LBNE and 
BNE and other related topics, which leads 
nicefy into 

(3J Addressing modes. 

(4) Arithmetic, complete with diagrams and 
tables, 

(5) BCD and 2's Compfement arithrmelic. 
All this and more that you will hardJy believe! 
Or understand- (Cue lots of lettersf!} 



Branch Instructions 

BCC — Branch on Carry Clear 

Mnemonics; BCC & CBCC 
Function: If C=0 then branch to specific point 
Adiiressing Mode: Relative 

BCS — Branch on Carry Set 

Mnemonics: BCS & CBCS 

Function: If C = 1 then branch lo a specific point 

Addressing Mode: Relative 



BEQ — Branch on EQual 

Mnemonics: BEQ & CBEQ 

Function: if Z^1 then branch to a specific point 

Addressing Mode: Relative 

BGE — Branch on Greater than 

or Equal to 

Mnemonics: BGE & LBGE 

Function: If (N (XOR) V) = then branch to specified 

point 
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Adtfressing Mode; Relative 

BGT — Branch on Greater Than 

Mnemonics: BGT & LBGT 

Function: If Z and (N (XOR) V) = then branch to 

specified point 

Addressing Mode: Re!ati^/e 

BHI — Branch on Higher 

Mnemonics: BHI & LBHI 

Function: If (C Of Z) - then branch to specified 
point 

Addressing Mode: Relative 

BHS — Branch on Higher or Same 

Mnemonics: BHS & LBHS 

Function: If C - theri! brancli to specified point 

Addressing Mode: Relative 

BLE — Branch on Less than or Equar to 

Mnemonics: BLE & LBLE 

Function: If Z or [N (XOR) V) = 1 ttien branch to 

specified point 

Addressing Mode: Relative 

BLO — Branch on LOwer 

Mnemonics: BLO & LBLO 

Function: If C = 1 then branch to specified point 
Addressing Mode: Relative 

BL5 — Branch on Lower or Same 

Mnemonics; SLS Si LBLS 

Function: If (C or Z) = 1 then branch to specified 
point 

Addressing Mode: Relative 
BLT ^ Branch on Less Than 

Mnemontcs: BLT & LBLT 

Function: If [N (XOR) V) = 1 then branch to specified 

point 

Addressing Mode: Relative 

BMI — Branch on Minus 

Mnemonics: BMI & LBf\/II 

Function: If N ^ l then branch lo specified point 

Addressing Mode; Relative 

BNE — Branch on Not Equal 

Mnemonics: BNE & LBNE 



Function; If Z = then branch to specified point 
Addressing Mode: Relative 

BPL — Branch on Plus 

Mnemonics: BPL & LBPL 

Function: If N = then branch to specified point 

Addressing Mode: Relative 

BRA — BRanch Always 

Mnemonics: BRA & LBRA 
Function: Branch lo specified point 
Addressing Mode: Relative 
BRN — BRanch Never 

Mnemonics: BRN & LBRN 

Function; Branch nowhere everf (This is onlv 

included for symmetry.) 

Addressing Mode: Relative 

BSR — Branch to SubRoutines 

Mnemonics: BSR & LBSR 
Function: Branch to specified address leaving 
present location on system stack S 
Addressing Mode: Relative 

BVC — Branch on oVerflow Clear 

Mnemonics: BVC & LBVC 

Function: If V = then branch to specified point 

Addressing Mode: Relative 

BUS — Branch on overflow Set 

Mnemonics: BUS & LBUS 

Function: If V = t then branch to specified poini 

Addressing Mode; Relative 

JMP — Jump 

Mnemonic: JMP 

Function; Jump to specified point 
Addressing Modes: Extended 

Directed 

Indexed 

JSR — Jump to SubRoutine 

Mnemonic: JSR 

Fur>ction: Jump to subroutine at specified point 
leaving current address on system stack" S 
Addressing Modes: Extended 

Directed 

Indexed 





• II 



Part six follows fast, with Geoff Campbelf on the spot. 



JASON presented a piece of prose 
designed to explain the rnthcacies of 

lh$ various branch instruciions, and I for 
one think it was about as clear as nnud. Still 
it shoufcf become clear in time. As the 
brave man wrote ihat entire section 
all On his own, I thought it was time 
we had a column devoted to doing what we 
set out to do — ie to teach others lo 
program a computer, To this end, I have 
chained bim up outside and taKen over i 
will cover a few subjects related to [he 
branch insl ruction, some more on compu- 
ter arithmetic, and an introduction to ttue 
various addressing modes, or ways of ac- 
cessing information, ttiat the processor had, 
First a subject that was at one time 
regarded as the most important in compu- 
ter science, that of decimal representatior> 
of numbers, It is possible, and indeed most 



efficient, to work entirely In binary, but 
remember ttiat other people wifl be using 
your programs when they are finished, and 
there are very few businessmen, shop- 
keepers, personnel managers (or, in short, 
people) who are fluent with the binary 
number system, so any numerical results 
from a program must be displayed in 
decimal. The most efficient method of doing 
this depends on the application of the 
program. For a program with a lot of 
calculations and little resuft display, it is 
most efficient to hold the numbers tntemally 
as binary, and convert them to decimal 
when they are displayed. This is quite 
straightforward, and we will present a 
routine to do so later. 

There are other eases, though, where 
ttiis will not be the most efficient method. In 
terms of speed if not storage. If a program is 



doing a lot of displaying of decimal num- 
bers, but very few calculations, as in the 
vast number of databases currently in use, 
it may be easier to store the numbers as 
decimal. Yes, I know we are not supposed 
to be able to do that in a binary computer, 
but this is where we start to cheat slightly 
(but only siightlyj, and introduce a new 
concept called Binary Code Decimal, or 
BCD for the ia^y ones among us. BCD is 
very simple In principle, and is in fact not 
dissimilar to hej( in practice. 

Binary code decimal 

Just as. in hex, each nibble represents 
one digit between and F, in BCD each 
nibble represents a digit between and 9. It 
is therefore fairly easy to see that a single 
byte is limited to a maximum value of 99, 
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This IS no problem, because we can easily 

string together as many bytes as we itke, 
When it comes to displaying the number it 
is fairly simpie to mask off the reievant 
nibble, and display an ASCII character. We 
will be presenting an article m ihe not loo far 
distant [uiure wiih a collection of small but 
useful routines, and this will hopetuiiy 
include a set of BCD arithmetic subroutines 
(if I get round to writing them . . .). 

Th&re is a slight variation on tt>e BCD 
principle which i have never seen anyone 
else use, which is lo have jusi one digit per 
byte, While this lakes up twice the storage, 
it does allow for very last addition, subtrac- 
tion, and display, and the digits can be held 
as ASCIf (30H to 39H) rather than siraighl 
binary, allowing the display routine to 
simply copy them directly to the screen. 
This Is very useful for applications like 
game score displays, although not so good 
for general calculations. 

Another problem with conversion from 
decimal to binary is that of negative num- 
bers. Negative numbers are often ta1<en for 
granted, but they are in fact one of the most 
abstract concepts employed by the human 
race. Abstract concepts and computers 
normally mix like oil and water, but for once 
there is a reasonable easy solution to the 
pfoblem, 

If we consider a single word within 
the computer (although the principle ap- 
plies across the board), we would normally 
ex peel to be ab I e to ho Id a numbe r from to 
65535 (a number ihat will fairly soon be 
engraved on your memory!). 

Negative numbers 

If, on the other hand, we sacrifice the 

most significant bit (the left-hand one) to 
represent either positive (set to zero) or 
negative (set to one), we end up with a 
range from 32767 (7fffH or 
07 1 1 1 1 1 1 1 1 T 1 1 1 1 1 b) to ■ 33768 {eO€OH 
or lOOOOOOOOOWOOOOb). This we have 
already touched on, and is fairly straightfor- 
ward. What (S a little less obvious is how lo 
convert from negative decimal to binary 
and back again. For exannple, how about 
-53? It is actually a fairly simple process. 
First, convert the number to binary, ignoring 
the minus sign. This gives 00110101b 
(using a byte cos it means less typing). 
Next find the one's complement of this 
nu mber ( in other words , co nve rt the on es to 
zeros and vice versa This is easiest done 
in assembler by exclusive orrng with ffH), 
giving 11001010b. Then add one, giving, in 
this case. 11001011b. This, I sincerely 
hope, is the binary equivalent o1 -53. To 
convert back, the process is exactly oppo- 
site. 

Now a quicK jump back to the tesi of 
branch instructions. Normally, branches 
the method outlined above for negative 
number, using the byie following the branch 
as an addition to the current PC value, 
giving a range of 127 to -128 bytes (NB 
from the start of the FOLLOWING instruc- 
tion), There is a special case, however, 
whereby the branch is prefixed by the letter 
L, making it a long branch. The range is now 
32767 or -32768. Or, in other words, the 
entire memory map. This applies to any 



branch instruction available. Do not lose 
any sieep over calculating lengths of offsets 
for branches, because (a) it will make no 
difference if along branch is used for a jump 
of 1 by I es , except u sing u p a n ext ra byte of 
RAM, and (b) the assembler will pick out 
any short branches that should be long 
branches. As a rule of thumb, use short 
branches throughout, and change any that 
the assembler throws out to long branches. 
Now, after that nice easy start somettiing 
to get you thinking (maybe — I was not 
thinking when I wrote it). Addressing mod- 
es. Just those two words have been known 
to make strong men weep, although it is in 
fact a fairly simple subject. I will cover the 
basics this month, and get more complex 
as and when we use them in routines. 

Addressing modes 

The addressing mode of an instruction is 
used by the 6B09 to determine where to 
pick up or place the data for that instruction. 
The 6609 has a larger and more complex 
range of these modes than almost any 
other chip, barring some of the bigger 
sixteen and thirty-two bit monsters. I will 
cover each mode and its uses, although not 
all instructions can be used for all addressing 
modes. As we cover each instruction, the 
range of available addressing for that 
instruction will be given. The addressing 
modes are as follows: 

interer^t Not an addressing mode as 
such, this means that all necessary in- 
formation is included within the instruction 
itself. This covers instructions like (NCA, 
which adds one to (increments) the A 
register. 

Immediate in this case, the required 
data is taken from the byte (or word) 
following the op-code. This has the advan- 
tage of speed of execution, as the source 
address has already been calculated, and 
is in the PC register This is common to 
most other processors, but, as we will cover 
later, the 6609 is unique in allowing the 
programmer to access these address cal- 
culations, and use them to produce 
TOTALLY relocable code and data (try that 
on your 65021!). This can be fairly complex, ' 
so we will devote an article to it. In 
assembler source code, immediate data is 
always prefixed by the # symbol, as in 
ADDA #10, which adds ten to the A 
register. 

Extended (or absolute) Possibly the 
most commonly used mode, this uses the 
word following the op- code as an address 
from which to gather the data (or as an 
address to which to write the data). In the 
source code, this is shown as a number 
with no prefix, or, more commonly, as a 
label, (For example, LDA 32767 would load 
the A register with the value stored at 
address 32767, but LDA SCORE is much 
clearer, SCORE having been previously 
defined by use of one of the assembler 
directives that we might cover next month. 

Direct This is much the same as Ex- 
tended, but uses a single byte following the 
op -code as the low byte of the address, and 
the contents of the DP register as the high 
byte. This is quicker to execute, and fakes 
up a byte less storage, making it idea^ for 



applications where there is a lot of data in a 

256 byte area. Can be tricky making sure 
the DP register has ihe right value in 
without wasting more store than you save. 

Relative Used (lo the best of my know- 
ledge) exclusively for branches, jumps and 
calls, relative addressing uses the contents 
of the byte or word following the op-code, 
plus the contents of the PC register, to 
calculate the address, which is normally 
then transferred back into the PC register. 
Again, this can be used to make code totally 
relocatabie, but more of that later. At the 
source code level, this simply means that 
all that is specified is the target address, 
and the assembler will calculate the offset 
needed. 

Indexed Again, with indexed addres- 
sing, the 6609 stands head and shoulders 
above a lot of other processors, in that it has 
two sixteen bit index registers, aflowing 
access to the entire memory map without 
having to worry about base addresses. 
With this mode, the processor calculates 
the address form the word following the 
op-code, plus the contents of the specified 
index register (either X or Y). For example, 
LDA 1000, X will, if the X register contains 
24, load the A register with the contents of 
location 1024, or the first byte on the text 
screen. This in itself is very handy, bul 
there's moref If the register name is 
preceded or followed by either one or two 
pluses or minuses, the processor will use 
either auto increment or auto decrement 
modes, which means thaL for example, 
LDA 1000,X^ will, if X contains 24 as 
previously, load the firsl byte of the text 
screen into A, then increment the X regis- 
ter, leaving it containing 25. Conversely, 
LDA 1000, -I- X will increment the X register 
first, loading A with the contents of the 
second byte on the text screen, and the X 
register containing 25. This is incredibly 
useful for accessing tables of information, 
clearing screens, and about a million and 
one other things. 

Indirect When an indirect instruction is 
issued, the target (or source) address is the 
contents of the address contained in the 
word following the op-code. This is useful 
for things like tables of jump vectors. For 
example, a program might display a menu 
of options, accept a number for the user, 
multiply it by two (as each address lakes up 
two bytes) placing the result in the X 
register, and then use an instruction like 
CALL {JMPVCT,X), Note the combination 
of addressing modes here. This is actually 
indexed indirect, and the combination of 
modes can get quite stunning, as it is also 
possible to use auto increment et al. 
Irtdirect on its own is not much use, 
although it is possible to find situations 
where it could be used. However, for each 
such situation, it is generally possible to find 
a more efficient method of gaining the same 
results. 

Well, that about wraps it up. Sorry about 
the lack of assembler directives (again!) but 
they sfG coming soon. Next month, among 
the excuses for the lack of assembler 
directives, we (yes, we — Jason will be 
working again if I can think up a dire enough 
threat) will cover some more computer 
arithmetic. 
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Dragon dialects 

Brian Cadge grabs his phrasebook and learns to parfez Pascal. 



IN THIS new series of arirdes we will be 
taking a look a some of the various 

languages available for the Dragon compu- 
ters as aite mat Ives to the built-in Basic. 

This month we start off by looking at the 
language Pascal. For the purposes of this 
article I used Lucidata Pascal from Com- 
pusense which runs under the Flex operat- 
ing system, Pascal was developed as a 
general purpose educational language by 
Nik Wirth in the late 1960"s, Wirth iniended 
Pascal to be used to teach structured 
sysiennatic programming and hence the 
basis of the language is tailored to this style 
of programming. 

The "Basic " approach to programming 
— that is given a problem, sit down at the 
keyboard and wr»te a program, attempts to 
solve the probfem by a mixture of inspira- 
tion and a lot of trial and error. While this 
approach can work lor relatively very 
Simple problems, it is eniirely inadequate 
for finding solutions to programs of any real 
complexity. What is needed is a systematic 
approach to the problem, breaking It down 
into smaller and smaller steps until each 
step has a straigtit forward programming 
solution. This, basically, is the theory 
behind "structured programming". 

Before diving into the realms of the 
language, lake a look at the (very simple} 
complete Pascal program shown in figure 
1 

Basic structure 

This shows the basic structure of a 
Pascal program. In this example, I have 
shown Pascal commands in uppercase 
and variables in lowercase for clarity — 
Pascal makes nodJsti^nction between upper 
and lowercase (although Lucidata Pascal 
does have the facility to do this), 

The first line in a Pascal program always 
gives the name of the program (factors) 
optionally followed by the ftes to be used ~ 
here only the default keyboard and screen 
are used (fnput and Output). Following this 
Come- constant, type, variable, procedure 
and function definitions. In the example 
program there are no constants, proce- 
dures Or functions so only the variables 
used need be declared after the "VAR" 
command. Variable declaration before use 
is an important efement of structured 
prograrmming, implicit declaration is not 
allowed. We shall see later that there is a lot 
more to Pascal variables Ihan it at first may 
seem. 

Programs are made up of "blocks" of 
code — the whole program is the outer, top 
level block, next come procedures and 
functions, followed by procedures within 
procedures and so on. The lowest level 
block is an actual series ol statements 
enclosed between Ihe keywords "BEGIN" 
and "END", Pascal does not use line 



PROGfiAH factors (INPUT.OUTfUT); 

VAR number, divisor, nvuaofdivs ; IMTEGEE: 

BEGIN 

WKITE[ 'Enter a number between 2 and 999: ')j READ( number) , 
WPTTELW: WRITEUJ( 'Factors of ', number: 4, ' are:'); 
nomofdivs := 0; 
divisor := 0; 

WHILE divi&or <= number DIV 2 DO 
BECIN 

JF number MOD divisor = 9 
THEN HEGIN 

wrtlTKLhf^divisoriS, number iHV d:ivisor:4)j 
numofdivs := numofdivs+I 

divisor i= divisor+1 

WRITliLN; 

IP numiofdivs > 

THEM HFITELN(numofdiVB;4, ' divisors found') 
ELSE WKlTELHf "No divieora found - "jngfabenJ," is prime'} 
END. 

Figure 1 : A Simple Pascal program. 



numbers and the semicolons are only used 
to separate commands for the compiler 
(ihey are not the same as colons in Basic), 
Therelore. with an IF-THEN for example, if 
more than one command follows the THEN 
part then they must be enclosed in BEGIN- 
END as shown in the Factors program. 

Block nesting can be taken to any 
reasonable level, in this program there are 
only three levels — the main program 
block, the WHILE loop block and the 
tP-THEN block. Blocks can be thoughlof as 
representing the simpiication of a problem 
into smaller and smaller parts. 

Anything to declare? 

Pascal i$ an example ol a "strongly 

typed" language. What this means is that 
all variables must be declared together wilh 
their type before being used. Operations 
that can be performed on one !ype cannoi 
be performed on another. Special excep- 
tions to this are the so-called "ovef loaded" 
operators [such as "-" and ■"") which can 
operate on a variety of types (such as 
inleger and floating point). 



Basic has only two built-in types, these 
are numeric (floating point) and string 
(character). Pascal has 4 simple types 
built-in, these are "interger'" (16-bit num- 
bers), "real" (floating point), "char" (single 
ascii character), and "boolean" (true or 
false. 

Lucidata Pascal also- has the addr- 
lional simple types "byte" for byte integers 
and "alta" for a string of eight characters. 
For efficient programs it is obviously neces- 
sary to use the most appropriate "type" Of 
varfabie, integer arithmetic is a lot faster 
than using floating point for example. 

Define your types 

As well as the simpie built-in types. 
Pascal allows you to define your own types 
to a limited extent. Often it may be neces- 
sary to deal with enlitieS in programs (such 
as colours lore;<ampleJ. In Basic we might 
use a series of variables assigned; 
RED = 1: YELLOW-2: GREEN = 3 and so 
on. Then within the program we can say; 11= 
PAIN=-RED THEN , , , This is an example 



CONST max name len = 10? 
maxorderB = 250: 

TYPE name - PACKED ARRAY [1 , .maKnamel en] OF CHAR; 
order = RECORD 

customer t name; 
partno, quantity ; INTEGER,- 
price : REAL; 
ifi Stock ; BOOLEAN 
END; 
daybctok = ARfiAY Ll- .maxorderg] OF order; 

VAR todaysorders : tiayh»ook j 
ordfiie : FILE OF order; 



Figure 2: Pascal iype detrnitions 
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of an "enumerated" type in Pascal. The 
equivalent would be declared as : 



TYPE COLOURS = (RED, 
YELLOW. GREEN); 
VAH PAINT ; COLOURS; 



The advantage in Pascal is mat the 
variable -'painf can only take ihe values 
red. yellow and green and not just any 
numeric value as in Basic. Also you are 
prevented from perlorrriing arithmeiic on 
enumerated types. 



Record definitions 

Pascal, like Basic, has mult id i mens ion 
arrays of any type. Unlike Basic the array is 
not the only data structure available to us. 
One oMhe most powerful leatures ot Pascal 
is its "record" definitions. A record is a daia 
struciure consisting of a fixed number of 
components of uanous types. For example, 
if ^we n eed ed to deal w llh '" custo m er o rders '" 
which consisted of customer name, part 
number, quantity, price etc. Then in Basic 
the only solution would be several arrays 
such as NAMES, PART, QUANTITY etc In 
Pascal a record type could be defined 
followed by an array ol these records. 
Figure 2 is an example of this type of 
delinition, which also shows the use of 
constants in definitions. 

"Order" is defined as a record type which 
consists of the elements mentioned pre- 
viously. The type 'Daybook' is then de- 
fined as an array of order records Note that 
type definitions do not declare variables, 
only types of variables — it is then neces- 
sary to declare a variable such as 
"todaysorders' of the type 'daybook'. 
"Ordfile'^ declares a filetype consisting of 
orders so that todaysorders may be read 
and whiten to disk as whole records. 

To access a particular field of a record we 
use, for example: 
todaysorderst5],partno :- B8; 
Thai is, the record name followed by a 
fullstop, followed by the field name, some 
versions of Pascal allow the following type 
gf command! 



WITH todaysorders [5] DO BEGIN 
partno:-&8; price: = 1.08 END; 

This saves the programmer from having to 

type todays orders[5] before each field 
name of a particular record. Although this is 
a very useful function, Lucidata pascal 
does not support it. 

As mentioned earlier, Pascal is a block 
structured language, hence procedures 
may be declared and may be nested. The 
Basic "GOSUB" can be thought of as a very 
simple equivalent to the Pascal procedure, 
I will only deal with procedures here, but 
Pascal functions can be thought of as 
procedures which return values — proce- 
dures are called as new commands, func- 
tions are called as expressions; X:-F(S3, 
In Basic, a variable may be used at any 
point in the program and there is only ever 
one ''version" of a particular variable. In 
Pascal, variables (or more formally "identi- 
fiers") have whats known as "scope", 
"binding" and "environments". A proce- 
dure may use its own variable which are not 
accessable by any other part of the prog- 
ram and whose values are not kept be- 
tween calls to the procedure, these are 
known as -local" variables. Local variables 
may have the same name as variables in 
the main program ('-global" variables) or as 
local variables ir> other procedures. Pascal 
allows recursion by the use of local van- 
gbies _ a new version ol the variables is 
instantiated for each recursive call of the 
procedure. 

The "scope" of a variable is that part of a 
program in which it may be accessed. 
When a variable name appears more than 
once, for example as a global variable and 
a local variable in a procedure, it is said to 
be "bound" to the current block. The 
variable exists only as long as the block in 
which It is declared is active. The environ- 
ment of a block is the surrounding blocks in 
whic h i t may acce ss vari ables . Th e e nvi ron - 
ments of all procedures include the main 
program (as this encloses all procedures), 
and also includes any procedures which 
enclose the procedure in the program text. 
To clarify all this, taKe a look at figure 3. 
this is a completely useless Pascal prog- 
ram, but demonstrates the various scopes 
etc of variables. 



Figure 3: Variable Kcop^s and bindings. 

PROGRAM stxit: 

VAR main : INTEGER; 

PROCI^DURE p {parann: TNTEGER)? 
VAR locralp : INTEGKR; 
flagp : BOOLEAN; 

PROCEOURE q (ma j riT BOOLEAN ) ; 
VAR localq ; IBTEGERr 
BEGIN (* q *) 

niain:=TRUK? 

localq: -1 ; 

localpi=10 
ENO: 

Bt^OIN t* P *1 

q{ flagp) 
END: 

BIGGIN (• main program *) 
inain;=l; ptinairi) 

ENU. 



surrounds P, but does not directly surround 

All this binding, environments and 

scopes may seem confusing al first, but 
with a little practice you'll wonder how you 
ever coped with Basic's variables, 

t can only begin to touch on some of the 
many features of Pascal in an article of this 
size, there hasn't been room to mention the 
"heap" and pointer variables, but it is worth 
mentioning some of the particular features 
of Lucidata Pascal, Programs are written as 
standard text files onto a Flex disc, then 
compiled into a "P-code" binary file, P- 
codes are opcodes for a theoretical compu- 
ter which the runtime program interprets 
and executes. The result is an impressively 
fast program which is stored more com- 
pactly on disc than stand alone machine 
code, fyiy only complaint is that the compiler 
does not recover well from program errors 
when compiling; once the initial error has 
been reported a large number of spurious 
error messages may apear before the 
compiler gets back on the "right track". 
There are plenty of standard methods for 
error recovery in compilers (such as Tur- 
ner's Algorithm) and it's a pity that Lucidale 
do not seem to have used one. 



Binding declaration 

Here the variable "main" is declared as a 
global integer variable and as a local 
(boolean) variable for the procedure -Q" — 
it is declared as the parameter passed to 
"Q". Hence, when the procedure "Q" is 
entered, "main" receives a new "binding" 
to the boolean value and the global value of 
"main" cannot be accessed within "Q". 
When '^O"^ ends, "main" restores its binding 
to the global integer value 

"Localq" is a local variable of the proce- 
dure "Q" and so cannot be accessed by 
any other part ol the program. Similarly, 
"Localp" is a local variable of procedure 
"P", but as procedure Qs environment 
includes procedure "P" (it is enclosed by it) 
it may access P"s local variables. Notice 
that the main program can call procedure P, 
but cannot call procedure Q directly (it 



Lucidata Pascai 

Lucidata Pascal has a number of very 
useful string handling procedures prede- 
fined for the programmer (strings are 
traditionally the most weak area of Pascal) 
as well as some sophisicated file handling 
commands to access both sequential and 
random access Flex files. A potentially very 
useful feature is the "overiay" procedure 
which allows very large programs to be run 
by swapping in and out' blocks of code 
during execution. 

The accompanying manual gives a sum- 
mary of all the features available and plenty 
of detail on non- standard additions to the 
language. There is also a large section on 
the internal implementation ot the software 
to allow you to customise the run -time 
system by adding new built-in procedures 
(commands) etc This section is certainly 
not for the novice and some knowledge of 
compiler constnjction is useful here 

In all important respects Lucidata Pascal 
conforms to the ISO Pascal Standard and 
most textbook programs will run without 
change, A number of demonstration prog- 
rams are included on the disk, these are all 
rather elementary but do demonstrate 
some of the unique features of the imple- 
mentation 

If this has whetted your appetite for more 
then there are plenty of books to be found 
on the Pascal Language. A few of the better 
ones to look out for are as follows: 
PASCAL An Introduction to Melhodicai 
Programming by Find I ay and Watt. 
PASCAL User Manual by Jensen and 
Wirth, 
Programming in PASCAL by Peter Gro- 

gono. 



System used: LUCIDATA PASCAL from 
Compusense — C90. 
Requires; FLEX operating System (64 K — 
fviinimum 1 Disk Drive). 
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If yauVe got a technical question write to Brian Cadge. 

Please do not send a SAE as Brian cannot guarantee to 

answer individual inquiries. 



THE CHANGE of slyls this month 
is not a new formal — it's tlianks 
to ItiG Poslie, who seems ta have 
swaiiowed Bnan Cadge's com- 
mjnique. Briar s faitliful Dragan 
CDughGEl jp anolher copy of Dra- 
gon Answers, but nat copies, 
alas. o1 the original questians. 
Brian has written a summary of 
the questions from memory — 
we hope you recopise yojr own 
problems! 



Dragon Answers 



Delta 



II 



I HAVE a Dragon and Delta DOS 
and fnave transferred much of my 
software to disc, However, some 
games will noi: run if Delta is 
attached even though I can load 
them from disc and then relocate 
them. Is it possible to switch out 
Delta once the software has loaded 
from disc? 

Andie Warner 

IF rou add the lollowing lines of 
assembly language to your 
routine to relocate code it should 
allow most programs to run as if 
Delta Dos was nat attached. 

LOX #40253 

STX 269 

LOJf ^46185 

STX 27Z 

LOA f^57 

STA 377 

What this does is to reset the 
Interrupt vectors and also stops 
Defta Irom intercepting com- 
mands. 



Interface 

I'VE recently obtamed a Tandy 
Coco disc drive and interface. 
Unfortunately, the interface does 
not seem to work with my Dragon. 
Is there a simple way of making it 
compatible, and if no[ where can I 
get a suitable controlSer? 

Admn Rathe ty 

THE TANDY disc interface ps 
certainly net compatibie with the 
Dragon and there Is no simple 
way Id remedy ttiis {you would 
have to change the RDIVI software 
to operate the cartridge with the 
Dragon). 

ttowever, Tandy disc drives 
are ethenwise standard 5-inch 
drives and can be used with any 
suitable Dragnn disc interface. 
Try Goniacting PNP Communica- 




tions on 0273 514465, they can 
supply Dragondos compilitile 
controllers for £70, 



Extra 
RAM 

I HAVE had a Dragor> 64 for a 
couple of years and would like to 
know if if is possible to use the 
extra 32K of RAM to store 
graphics screens, when in 32K 
mode {with Dragondos). 

Is this possibie from Basic as I 
am a complete novice when it 
comes to machine code? 

Gary Bell 

TO USE the extra RAM for this 
purpose is not possible directly 
from Basic, bowever the program 
listed below will allow yau fo 
save and retrieve screens using 
the USR command front basic 
The routine automatically 
looks at the current graphiics 
mode — where it starts and how 
much HAM is used and transfers 
this to the extra RAM at the offset 
given in the USR command, 
USRO is used to store the screen, 
USR1 ID retrieve it. There's room 
for 5 PMODE 3 4 screens or 10 
PMODE 12 screens or a mixtore 
of both. For example, fa save a 
screen on display, at an offset uf 
6K in the extra RAM use 
X=USRf)(6144), and then lo re- 
trieve it later use 
X-USR1(6144), The Offset 
should be in the range to 
29400. 

Ifl ,SAVE LOAD GRAPHICS FDR 

G4K 
20 CLEAR 260,32790 
3B FOR 1^327111 TO 

32746:nEAD ASPOKE 

l,VAL( &H'-AS);NEXT 
40 DEF USR0 -32701 DEF 

USH1 -32718 



50 DATA8D.1C.A6,Afl,A7,80. 

IB, 9C, H7, 25, F7. B7, FF. 

DE, 1C, EF, 39 
60 DATA8D. BB, A, an, A7,A0, 

IB, 9C. B7, 25, F7, 2B, ED, 

BD, BB. 29, SA 
70 DATAe0,1F, 01.TO,9E,BA, 

Ifl, 18. B7, FF, DF, 39 



Graphics 

I HAVE been mucking about with 
the Dragon's semi-graphics mod- 
es. Could you please tell me how I 
can implement these modes while 
using my Cumana drive without 
corrupting the disk workspace, 
J. H. Plester 
47 Easington Road 
Banbury 
Oxoa 
0X16 9HJ 

THE easiest way to set up the 
start address of the screen dis- 
play is to use the normal Dragon 
Basic commands PIVIGDE and 
SCREEN , loliuwed by pokes to set 
up the semi-graphics mode. For 
example, ID set jp mode 24 
starting at tbe first graphics page 
you could use the following lines: 

Ifl PMODE 4,1:SCREEN 1,H 
20 POKE &HFF22, (PEEK(& 
HFF22) AND 7) 



New line 

I HAVE recently obtained a printer 
for my Dragon computer, but 
when I list a program all I get is a 
one long string of output — how 
can I' make the printer start a new 
line at the every listed Ime? 

K. Moss 

THIS question appears more reg- 
ularly than most others (h's even 
more popular than Ihe speed-up 
puke'), but is worth repeating 



occasiunally for the benefit of 
new readers. The solution is \a 
type the fallowing immediately 
alter powering up yeur Dragon: 

POKE 155,8fl (or 4B — number 

chars per line] 

POKE 328,25&:P0KE 330,2 

If this causes a blank line be- 
tween each listed line then miss 
out tbe POKE 330,2. If tbis still 
doesn't work then POKE loc 331 
with your printers^' code for car- 
riage relurn and loc 332 with tbe 
code for linetced. 



Routines 

I AIVI trying to add some new 
commands to Basic and want to 
make use of some of the routines 
in the Delta DOS ROM , Can you lell 
me where I can obtain details ol 
these routines? 

K McCanmsb 



TD MY knowledge the routine 
documentation lor Delta Cumana 
DOS has not been published and I 
have very little InformatiDn on 
this DOS, Perhaps one of our 
readers has worked through the 
ROM and could help Mr McCand- 
llsh? 



'Windows' 
solution 

OVER a year after the Dragon 
Windows' program W3S pub- 
lished (July 1985) I am still 
gelling letters about it so can I 
tBke tbis opportunity Id answer 
all the queries in one go! 

Due to a minor bug in the 
listing the program may occa- 
sionally crash on some 
machines The solution is to add 
the following line to the Basic 
loader program: 

6 POKE 31814.142 

'Windows' cannot be used in 64K 
mode on a Dragon 64 as it uses a 
number of RDM calls, but will 
operate In 32K mode Finally, 
many people bave asked about 
using the software with Dragon- 
dos. There is no simple way of 
changing the loader to operate 
with Dragondos; a disk version 
has been written but this is a 
completely rewritten version and 
is not due to be published \n 
Dragon User 
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Screen Designer 

Dennis Rifey text colour and graphics to create designer screens. 



THANKS TO ALL of the recent articles on 
maciiine coding, in particular Ihe "Firm- 
ware" series, in Dragon User, f now find 
that programs in macliine code are getting 
easier to write successlully. However, tliis 
feft the probiem of wanting programs to 
Auto-run, fortunately solved by Brian 
Cadge (Dragon Answers Aug 'SS), and to 
displaying a customised screen whi'le load- 
ing. Hence Screen Designer. 

Screen Designer allows a text screen to 
be built up using all of the graphics 
characters, colours and Ihe majonty of the 
text characters (some are used as function 
keys). A screen may be saved and re- 
loaded so that it may be re-used or 
modified. Text, colours and graphics char- 
acters can be edited and manipiilated on 
screen to produce the desired effect. A 
program can be saved and made to 
Auto-run, displaying the screen created, 
and the program secured, in that pressing 
RESET will re- execute the program. 

Entering the program 

Two methods to enter the program are 
given. LIstJng 1 gives a Jisting of tfre 
machine code which can be poked into 
memory, using the Basic loader provided 
(listing 3), which witi allow you to enter the 
code in stages. Just enler as much as you 
liKe and CSAVE, Ihen on re-starting 
CLOADM and continue from where you left 
off- 

Llating 2 gives the Alldream assembler 
listing. It will be noticed from this listing that 
the program starts with a short piece of 
code which relocates the program to its 
workspace at loc 30001, this has been 
included as an example, the need for which 
will be given later. 

When the program has been successful- 
ly entered save the program using: 
CSAVEM "DESIGNER", ftHOeOO, 
&H0CC1, &H060Q 
The program can now be run using: 
CLOADM "DESIGNER": EXEC 

Program operation 

On running the program a Menu of 
options IS given. 

1 ) Create Screen This option is used to 
build up the required text screen and uses a 
number of function keys. On entering this 
option you will be faced with a green screen 
with a flashing cursor in the top left hand 
corner. Green is tfie default background 
colour (this is Graphics Green Code 143 
and not text Green Code 32), this colour 
can be changed using Ihe "S" key, by 
pressing the "$" Key the colour will change 
for each press, and with the exception of 
the black screen a cursor will again appear, 
when text ora cfiaractens entered on to the 
screen or the cursor is moved, 

The cursor can be poglittoned anywhere 
on the screen, wilhout destroying existing 
text or characters, by using the arrow keys. 



Auto- repeat is incorporated into the prog- 
ram to facilitate movement of the cursor 
and entering text or characters. 

Text can be entered on to the screen as 
normal and deleted using the CLEAR key, it 
will be noticed that both the CLEAR key and 
SPACEBAR take on the background 
colour, 

Graphics Characters are placed on the 
screen, under the cursor, using the "@" 
key; repeated pressing of this key will 
change the character shape. 

The colour of the character under the 
cursor can be changed using Shift "(o ", 
again repeated pressing will change the 
colour, and the selected colour will remain 
in operation unlil altered. 

Both Ihe character shape and the colour 
are stored into memory, and can be 
repeated any where on the screen using 
the ■■ + " key, here the auto-repeat makes 
light worf( of borders, though these are best 
left until last. 

To help in the design of the screen there 
are six scrolling functiions, the Shift arrow 
keys will scroll the whole screen in the 
appropriate direction and by using the "v^" 
and "<" keys the individual line containing 
the cursor can be scrolled left or right. 

Colour 

The colour of all of the characters on 
screen can be altered using the "&" key, 
without affecting any text. However, as the 
colour of the space and delete will still be 
the original background colour, Ihe use of 
this function is best left until a screen is 
completed. 

The final function uses t1ie "%" key and 
this will invert the character under the 
cursor, to obtain characters not normally 
available from the keyboard, i.e. inverse 
numerals 

The BREAK key will return to the Menu, 
and as the screen is saved to memory, 
obviously any previous screen will be lost, 

2) Display Screen This option will dis- 
play the screen held in memory, either one 
that is being worked on or one that has 
been loaded into memory. All of the 
described functions apply to this option 

3) Save Screen Here a screen can be 
saved lo tape, and therefore a library of 
screens can be built up, or an unfinished 
screen can be saved for future work to be 
done on it. 

4) Load Screen Loads a previously 
saved screen back into memory, together 
with the original background colour and the 
last character colour used, for use with the 
spacebar and delete. 

Options 6 and 7 turn the motor on and oft 
respectively, this is fo allow for (he cleaning 
and or positioning of tapes. The BREAK 
key used from menu will return to basic. 

Auto-running 

Option 5 will convert a machine code 



program into one that will Aufo-run and will 
display the screen chosen while loading. 
There are, however, some very important 
conditions which must be met for this to be 
successful 

The source program must have been 
saved using: 

CSAVEM TITLE", N1, N2, N3 
Where: 

N1 is the start address of &H0600. 
Programs must start at this address. Any 
program needing a higher workspace can 
be relocated using a similar method to the 
example given. 

N2 is the end address of the program 
while in the graphics area. 

Most importantly N3 is the address from 
which the source program is to be executed 
(EXEDdl When it is in its required work- 
space, even if this means that the EXEC 
address is higher than tiie end address. If 
N3 points to some other address it may 
result in the program crashing, and press- 
ing reset, instead of re -ex ecu ting the prog- 
ram will certainiy cause it to crash. Ideally 
the EXEC address (N3) will be the same as 
the address JMP'd to in the reiocation 
program. Of course if the program is to 
remain in the graphics area so much the 
better. 

An example would be if Screen Designer 
itself were to be saved using Screen 
Designer. 

Ffrstly the program would, be loaded and 
executed, it is now in its workspace at loc 
30001 . However, as Screen Designer does 
not use Hires, the original program is Still in 
the Graphics area, this can now be saved 
using: 

CSAVEM "AUTODESN", &H0600, 
&H0CC1, &H7971 

If the program is now saved, using Screen 
Designer, it will Auto- run on loading. 

As can oe seen, from the assembler 
listing, the relocation of code is very simple 
for anyone using the Alldream assembler, 
as there are two directives ORG and PUT 
which do the job for them, 

Anyone referring to Brian Cadges piece 
on Auto-njnning machine code will see that 
he has given a little piece of code that 
should start any auto-run program, with 
Screen Designer. However, this is un- 
necessary as this code is already taken 
care of. 

The first piece of code at the execution 
address should be a NOP, this is so that if 
the reset button is pressed the program will 
re -execute, if a NOP ts not present, a cold 
start will occur. 

Option 5 includes prompts where the 
motor is turned on or off to enable tapes to 
be correctly positioned, 

Hints and tips 

r^ost of the code used in this program 
was gleaned from the pages of Dragon 
U ser at some time or anot he r , particuJarl y in 
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regard to fogic instructions. (Bfuce Devlin 
D U. Jan 84). 

Tine routine calfed, using the "&" Key. 
loads each character in turn from the te>;t 
screen into the A accumulator; a text 
character is by- passed bul a graphics 
character has its value increased by 16. to 
alter lis colour. The A accumulalor is then 
OR'd with #128 {&H80) to ensure that a 
graphics and not a text character results, 

In Twos complement arithmetic numbers 
0-127 represent positive numers (bit 7 is 
not set) and numbers 128-255 represent 



negative numbers (bit 7 is set), also, not by 
coincidence, numbers 0-1 £7 represent text 
characters, whereas numbers 1 25-255 are 
graphics characters. Therefore, by using 
TST and the conditional branches BMI and, 
as in this case BPL, it is possible to 
dtstinguisti between graphics and text char- 
acters, and Branch accordingly. 

The previously described routine, if used 

as a subroutine, can do wonders for (Vienus 
or any text page that is walling for a prompt. 
Listing 4 gives a short example, a little 



over the top, maybe, but it does demons- 
trate what can be done to liven up a screen. 
All of the 1-0 functions are from Brian 
cadge's "Firmware Series", 

Entering machine code, especially with- 
out an assembler, can be latjohous, so I will 
provide a copy of the program tor 522 
Write 10 Dennis Riley, 21 Col mo re Road, 
Wortley. Leeds LSI 2 4DF. I will answer 
general questions about the program, 
but please send a stamped, self-addressed 
envelope- 



Li sting on« 



V w ^- 1^ 

6614 
SblE 

y6-32 

msc 

S64£ 
0650 

v£€E 
Sb78 

y63C 
^696 

'dSBA 
eSGE 
tjbC3 

96DC 
^bE6 

/■. ^ r" ■■■ 

0'S4 
07eE 
^7iG 
S722 
072C 
3736 

074A 

^75E 



■.-I -"o 



¥l 



S7A4 
D7aE 
37B;f 



S7E0 
07EA 
OT it 



; m^Ohine code dsta. 

3E75S1 l^bEOblSECAlED 



■Tt-Zs A D^.^i 



- - ( 4 

f C- -t ** 



= 1125 

= 1H6E 



07 FE ■5SE04F4E0L'E?2S372E2E = 



7n297A797A7E7AAE7 
7AED7AC21 F2Q8375325e 
C2753AlF02EEe4BD7A0C 
1F25>22755959C37.57A1F 
vi^SEtf 4 i 2tf A.5E03e3e343 
i3PESC345F5E15-5D5C3E 
2b25779277A377C4^7E4 
7A7S77ij477r6^31b7327 
^34278b?73SC78e57SE4 
73 197932794D"'9664309 
FF0^SF000S(&052455749 
4E442S524F.555243452G 
5441 5^452vt544F295354 
4 1 5354204 1 4E44205053 
4.55B5320G5t.E74557SS0 
544F304C4F4144SS4C4F 
4l442e44455354434E41 
54434F4E3e544 1504529 = 
4i4h44202020E0202^530 = 
50.5245535220656E7465 ^ 
720^504F534954494r4E = 
2044455354494E4i5449 = 
4F4E2@54415045204i4£ = 
44aS3vi2"5??"24.^5353S0 - 
6562746572005345543?^ = 
544r£05245424r524420 
5443454E20505245.5253 
2§656t .■'■4bD"'2202-3a44 F 
2^5341 5t452050524F47 
52414n0@4D454E550S20 
293;3F2E2E2E2E3EaE2E 
3E3E2E2E2L2E43524.54i 

- .;( .i p^ 'Z' rr. ^. m ..1 "■ t .p ,1 ^ ..1 £: J p.'-i n 

^= -^ M- ^: :^ ■.:,: J .^ H- _ J C ^ J -^ _ *+ L_ =L.' I_." 

2020332E3F2E2E2E2E2E 
2E2E2E2E3E3E444g5353 
4C4i 5930 5343-52454^43 
0r)P=?i2j)q32r2F3E2E3E2£ 
2E2E2E2E2E2E3E2i2E3E 
53415645205342534.545 
4E0D2C^20342E2E2E2E2E 
itidEii:tiLi.'ti^i^2E2Eii'E El 

■li F .-^ r-' -1 r .■■! \ .-i A o rfi =r-:3 a ■z< '^■l<ASi_ 

L_ C '^.-i.. '^I'-hi'H-'^i^t.— -^ '+ w — 1_ *+ ^ 

i_ ^ ;_ [_ J ._: *+ t ._' t- -4. ._; i_ f -^ 1 ._■ ^^^ .^: ^ 

4F3u5c554E20.j0524F4:^ 
5241 4D0D2020352E3E2E 
2E2E2E2E2E2E2E2E2E2E 
2E2E2E2E2E2E4D4F544F 
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531 

1033 

1073 

1016 
Qpq 

493 
532 

A ^ -..^ V,' 

SI0" 

575 
6^2 
662 
241 
633 
5-- 
676 

•1 Zi t^ 
M-._:.^- 

Pn7 
742 



= 674 

— ~?0'^ 

„ r^ j". .i 

— :_■ '■€.' i 

= 679 
= 565 
= 449 
= 559 
= 646 

= 4-^G 

- 710 

- 4S4 

= 7^5 

= 460 
= 667 

- 461 

= 453 
= 460 



0326 
0230 
092A 
0944 

I-, n J =- 

0362 
03bC 

0330 
033A 
0394 
0S9E 
03A3 
0SB2 
03EC 
0SC| 
y3D£' 
0SDA 
0SE4 
09EE 
09F9 
0902 
09 0C 
0916 
0920 
092A 
5924 
093E 
0943 
0952 
095 C 
0956 
0970 
097h 
09S4 
05SE 
0993 
09AE 
09AC 
09E6 
09C0 
y9CA 
0904 
09DE 
03E9 
09F2 



2EE[ 



.1-L.i 



:E2E2E2E2E2E2E = 



495 
46€ 



3E3E3E2E2E2E4D4F544F 
52204F4b46SD20204252 
45414E2E2E2E2E2E2E2E 
2b2Li:LdLi:Li:it;dt:zt;=tSE 
2E2E515549540S52454C 
4S4254204E.554D434552 
205245515549524544^0 
66 6 96 C 5 J t) l6 1 6D b 5:j A2 D 
00726 17S69bE£73A3D2D 
F F 00 F F 1' F Fyij F h 002E3 3 
30233y3C05FFi022029E 
9F231602999E393032E9 
3C04CS 1 025023D9FS3 1 5 
S3839E323Q1FPC940S10 
25027D9F3eiB027a3ES3 
3001SC05FF102352SD9F 
33ib€t2b3C6FF5CC40FCA 
a0F775A2FA7ED93ES3E7 
8400305527 FE314027E3 
169hjACcF0F^7ED3F67E 
D9Cei 001 7033 F2F77BQ9 



^ C,:3 C: 



R0.5 



E7FB31 131026023^2060 

9E33F67.5A2FA7eDgE784 = 1 

3S0i9F8aisa2l59E333C = 323 

0400192 /020CEb7BDSSl " 

7F2502BE511A734A7339F = 

3aib01FAC630F773DSED = 

BA797A^Eu3EDE00537FB = 

Si24i02e@lE4F67BDSCi = 

FF24E3CBieF77ED3EDBA = 

7920E4E[}79E2eE04S0EC = 

3320EOS13Cy.5r025F510 = 

3E7EDA3E05E0ECA1ED31 = 
3C06&025F71501B0BD79 - 
e2SE05FFA63G£0A7S430 = 
lF3C04iE22F4108E7BDA - 
31A9wlE0SE0400ECAlED - 
3i8C042025F71G0ia7EO = 
79B28E04'S0C61FAb01A7 = 
305A25F930e 133060025 = 
F03E041F10SE7BDAA6A4 = 
A7S43JA33^3SSS30SC06 = 
00a5FnS9i5BBD73B2SE = 
0.5FFC61FA61FA7a4301F = 
5A26F73eiFeC04003aEE = 
3E0400i03E7EDA31A31F = 
A6A4A78431A320303320 = 
3C05E13.5Fli60124ED7A = 



"^T^ 



73P 

1063 

1510 

1331 

1326 

1693 

12.51 

1202 

1517 

939 

1453 

932 

1S23 

935 

1008 

737 

1246 

910 

1019 

1064 

870 

893 

1094 

1018 
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Listing one cont. 



09 FC 

0A19 

SAIA 

0ASi 

0AEE 

eA3S 

0A42 

0A4C 

SA5b 

0A69 

SA6A 

2A74 

0A7E 

0A3e 

0Ag2 

eA5C 

0AA6 

£AE0 

tfABA 

6AC4 

SACE 

9ADS 

OAEE 

0AEC 

0AF5 

0E00 

0ESA 
0Ei4 
0E1E 

3EES 

eesc 

'JE46 
^E^0 



ai30S3E5EDa434e4C5lF = 

A5eiA7805A2GF93504E7 - 
3416eieAE07A3139iFEe = 
343404CclFA£lFA78439 = 
lF.5A2GF73504E78iieee = 
EFeD73BP8E0400A6344O = 
3A043B10SAS0A7803C06 = 
e025FSi630D69E83E694 = 
C840E7341500CE120F6F = 
7r75A5BDBA77eE049E9F = 
g38E765EBD7A158EO460 = 
3FSS3E7667eD7A15SE§5 = 
E59F333E775FBD7A15ED = 
3et)527FBF6753110aE75 = 
32AlA01027FB9D5Aa5F7 = 
20E9BD7ASC8E040Sie3E = 
7BDAECSlEDAiecSG0025 ^ 
F739i0SE«4003E7BDAEC = 
3lEDA1108C660S25FD3q = 
342bCCFFFFFD§i50FDei = 
52FD0154FD0156FD@158 = 
i0aE2328313F2teFC35A6 = 
34127375A59E38A6S4gs = 
40A734SE0472301F26FC = 
35327D75A.5a703BD73F6 = 
333413A63§BD3©0C4D26 ^ 
F83592Aba01F10C41F2S ^ 
F239C63FF77BD3BD8A79 = 
3E54S09F3a73014920£^3 = 
BD79DSBD7'3FtBDS9f3527 = 
F3310D27F4l0gE75£3Fb = 
^5^7A1AO1027FAFF5A26 = 
F7BD7A0C3i202509B57E = 
D83l7F26e2SE£iED903r = 

3^^CC730149ED79E21bFE = 



1088 

1127 
813 
961 
84S 

1349 

90S 

1169 

999 

1222 

1068 

1137 

1401 

1111 

1209 

892 

1237 

1185 

1029 

1392 

1102 

854 

1195 

9-32 

1204 

365 

1053 

1728 

S65 

1444 

1393 

1223 

1033 

981 

1139 



Listing two: Al Id ream assemble 



9600 

7531 
7531 

7531 
753^ 
755a 
753/s 
753C 
753E 
7540 

"'5Ji 
7546 
7549 
75J,A 
75iC 
75if 
■755» 
7553 
7555 
7557 
?55A 
733C 
73aF 
756 a 
7563 
7565 
7557 
75S8 

757? 
7577 



aE73Jl 

teaE«Ei3 

ECAl 

EDei 

a^7SDF 
26F7 
7E7371 
i2 
7531 

as 

3ie32£333i 

3637 

7A2A 

7A£g 

7i479 

7rt7E 

7E14 

7ABD 

7AC3 

IFSt! 

337533 

58 

C3753A 

€E:B4 
eO7A0C 
1F50 
637559 

5a 

C37S7A 

6EB4 
13 

e^sEe-g^ias? 

4ai3=B0C24 
5F5ei55D3C 
3E5fi=5 



MQiJ'ELP 



THERE 



MNTBNG 
MEN TAB 

(^NFNTB 



MNCALC 



T^eCHK 



t^SNUM 
T^fiLE 



LDX 

lDv 

LDD 

STO 

CMPK 

BNE 

J MP 

MOP 

DRG 

PUT 

FCB 

FCS 

FCS 

FDB 

FDB 

FDB 

FDB 

FOB 

F09 

FOB 

FOB 

TFR 

SUBQ 

LSlB 

ADDD 

TFP 

J MP 

JSR 

TFfi 

SUED 

LSLB 

AC-DD 

TfR 

J MP 

Fca 
Fce 
Fca 
Fce 



r listing, 

»3«*01 
ATHENE 

.f+* 

,X++ 

#*7BDF 

MOyE^P 

START 

THERE 

e 

43,«03,50.51,5Z,53 

54,55 

CREATE 

RETURN 

OgPLAY 

S^'/E 

LOAD 

AUTQ 

CAS SON 

CAS OFF 

«MENTAB+1 

#MNFNTa 

TESTFL 

■f,o 

»TaBlE+1 

*TaB5El 
0, V 
i-,¥l 
IB 

*eA,*5E,*tf5,*09,*e3 
«4«,1S,$^B,12,*24 
*5F,»5B,*l;,f5D,?3C 
S5E,*Se,*35 



0E5ft 

0GS4 
0B6E 

0E7S 
0E3^ 
0030 
0296 
0BA0 
0BAA 
0BE4 
0BEE 
0ECS 
0eD2 
0BDC 
SBE5 
§EF0 
0EFA 

eC0E 
0C13 
ec22 
0C2C 
S"3b 
^C40 
0C4A 
0C54 
0C5E 
0Cb3 
0C72 
0C7C 

scse 

0C30 
0C3A 
0CA4 
0CAE 
0CB3 



FEeD7gC530E4BD7ACgED = 
BA77SEe4009F333E7731 = 
E07A15SE7377341tiSE7B = 
D3EF01E734101F10C302 = 
023406CG7371BF01E534 ~ 
10^E991EeD7AC9BDBSB3 ^ 
3E000eEDE74815FE8AeD ^ 
S5157E739EED301S7E79 ^ 
3B3£0eE7^1LjlE775A3BD = 
BA77CE7739SE7776103E = 
€>iD2ED7A15BD79F6BDS0 - 
0b£7F3S10327DC810D27 = 

0EeD300CA7A0A7C07A75 = 
0F30£23620A7A0A7 = 



C07A75A326F72007BD79 
F6ai 0D2SF939BDBA77SE 
75A6BD7A15BD3015ED30 
0b3i0D26F9BD80iSBD7A 
C9S(JE3B3SE0000BDa74S 
BF759EBE01E5BF75A0BD 
BA773E75DABD7A15BDS0 
06S10D26F9eDS015BO8A 
778E7£0bBD7At5BDS005 
310D2GF9BD3013BDBA77 
3E7632BD7A15BD800681 
WD26F9BD7AC9BD79C63E 
03t^vl53E7BC9A5A0A780 
4D26F93b?Ea70i578E03 
00BF01b2aE7BE134103E 
0i67EF0iE73410BE759E 
3410BE75A0EF01E53410 
7E99iBOG39a701678EB4 
4F9F72SE0350C61^4FA7 
3«5A3GFB15FDAEB639B7 
01G732G2BE01E59F727E 
060000000000FF00FF00 



1675 

1136 

1047 

951 

909 

1386 

1237 

1139 

1343 

1304 

141G 

370 

1263 

1135 

1223 

1363 

1270 

1037 

1339 

1543 

1431 

1143 

1040 

1264 

1094 

1462 

1106 

1056 

943 

1060 

1024 

il0b 

957 

1330 

1071 

516 



- D^-i i 



7S7A 

75-- 
75-'E 



779? 

77B4 
7532 7A7tf 
7564 77D4 

■'"'Ft 

7S3-' 
^34£ 



75Sb 
7SBe 
-'59>: 
-52C 

^55£ 

^592 
-594 
759t 
"599 

-5«2 
"5A5 



""36= 
■9ia 

■■=15 



ar 



"5EB 



i-J — Iw 

7aJ5 
~654 

7657 

"■id-" 



..■:i4 li J 74 r4E 
45=^544.-;*? 
4r5553£*t5 

i4-_4f^4S44ii!^ 
5Jli5;'4 5="j 
155;532w55 
5^4F5£49S4 
454r4ti^^4 
455?5^3yt^ 

4t^i'5tf5243 
=:'?5;4l=c43 
4C-';34t55£ti 

?1?E£E3£5E 
4:41544 :=i- 



TaBSE^. FDS 
FDB 
fOB 
FDB 
FDE 
Fl'E 
FDE 
FDB 
Fte 
FiJE 
FGE 
fDB 
FDB 

.'LC 

FDB 
FQB 
[tB 
i-UB 
^i^ORE RMB 

iH-^BUf' "CE 

CO'-i^T F':e 

OFFSET RUE 

BlKFLj FlE 

lDMES3 r"'I 

F'I'I 
F-ju 

F.:e 
S'.'3iCS Fc; 

= .lt>"E9 F-;- 



^'z:mE^ 



Mt?jw£= FCC 
MN^MEE FCe 



DQWf't 

UP 

■RIGHT 

LEFT 

RTDMEN 

CH«£El 

COuSEi. 

REPE*4T 

SCfiLC'N 
SCRLLF 
ECPi-^T 

f^LTCOL 
OSiCHAR 

?4; 

1 
t' 
■RE'ilUD 50UBCE t^p,- 

E Tij =T*RT ^jji; pf^ . 

. £^£ er.tsr "^0 LOAD/ 
. LG-,r. DESTIfiATlOU 

/ESS eJ-itef,'J 
POSJTIDh tESTIfiAT, 
IL'N ^rtPE rifji;.' PR 
Esi enter, ',3 
SET TG RECORD THE/ 
■I >^RE35 er,»:sf TO. 
r-' E PRO'j^*.M. ,3 

■WENU/.e 

3S,3£- 

■ i , . , , , ...■:r 
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7SD:' 
-££5 



3^>E2EdtdE 

=55E^l£E2E 

343E2E2E2E 
4€4fJi4i2^ 



= 5iE5EEE:2E 
^;S54e2659 

=BiErEcciEE 
=EEt^t4D4F 

-^54 5c?E4DdFSJ. 

"41 =tf 

j;5i43414P 
SE^e^ESE^E 
^rw:-4'.'iD4r 

7776 5:-4?524=4^ 

'■B6t?Be5bE 



1 z 
7-35 



'4i 

r5F 



5E ,.;.!£•; 



Fce 

FCw 
f^Cv 
r-Ce 
FvC 
i-CC 

f:e 

F'l' 
FCC 
rvE 
r !! * 
FlC 

Fce 

FCC 
r ^v 
FCE 
FCC 

— n -^ 

FCE 
f C C 
FCC 



32 

■2, , DIS.' 

.■Pl« SCl?EEf^-,13,3H 



'"91 ^^ 
"3= =Ei 



Sri-vltjlj FCC 



■^34 
^SE 






^C«5FF 

9Fii 
'i?' i^p293 
'A3 9E95 
'-,j 3a89t? 

ECB4^t'_ 

9F? = 



""Ei 
'^E4 ?E5a 



:fl-a 



'7Be 

'7eE 



: leii'i 

i535y?^D 
4 pa a 

^^:i is?'"? 
77C4 3Eaa 

77Cn ?*B1 
7-ra 5C^3FF 

3FeS 
l6S2Qbl 

77D4 l6FF 

^^DS 5C 

77D7 C4^F 

c-^fie 

'775Ai 
F«7BD3 



uiOiTi 



■rF 



.EFT 



RIGHT 



"■"CE 
7'^0l 



^703 
77DE 
77DE 
^7Ei 9EBB 
77E3 E7g4 
77E' BDS«!&6 
77ES ^^FB 
77EA ?1J^ 
77EC 27ES 
77 EE 16^55 A 
77F1 c&fe 
77 F 3 F7-GD5 
7'' Ft Ft-BDg 

''"F3 cew 

77FE Cl7e 
77FD E2F2 
77FF ""T'EC.? 
?Se? Fri75^,2 

72^5 SEES 
7ae7 E7BA 



,.[:■= 

..£.^> 
CMP ". 
i-fcHl 

^E'n-' 

■:mp> 

lP LU- 
ST-; 

LEh^ 
CMPX 
LBHI 



■!riASEL lDE 
CH*T01 INC2 

QRB 
STE 
0«?E 

LDif 

5TE 

:i^ 

CMPA 
BEQ 
lBR^* 
>.DB 
3TE 
COlSEl lDE 
ftDDE 



CHSLll/T 



fiSTCOL 



.-SmVE 5CREEf't.'M3.32 
32 

■4 ■' 

.'LDAD SCREEN,', 13, 32 

'1, . =-.'E r-'J-O--- 

/RUN PRDGR'iW.'jiB.aS 
,.,MQTQe DN,^13.33 

X! motors' off'! 15133 

.' ERE^K ■ ■ ■ ■ 1 1 I I h H 4 ■ ■' 

; ...Q'Jr.-.C' 

.■5£lECT flu-MBER REQ.- 
J I RED ,e 
■ + i leraTie; - ■ , i 
/saving J-/ 

e 

V 

f 52 
*&£ 

CR-^'i 
s53 
CRVT 1 
*5S 

1*15£1 
CR'Ji'T t 

*a= 

CR;.'Tt 

l.J^' 

§1335 

CRWTl 
^aa 

CPill 
#*FF 

»*eF 

CHAEUF 
CQLBUF 

,=< 

CKSlWT 

«f4^ 

CHWT01 

CRX'TS ■ 

§S4^ 

COlBUF 

CDlBUF 

ilE 
CMrB 1t;i3 
BHl RSTCOL 

sTe colB'jf 

ORB CHABUF 



7e&5' 


BCje^c-e 


CL=L-J!T 


;■=« 


435^6 


IBisC 


27FB 




BEQ 


CL5^¥T 


7eeE 


aii3 




CMPA 


ltl9 


7B10 


1&260237 




LflME 


CRWT2 


7eu 


c^t.- 




:'\- 


. -■: ; 




'3 ESS 


REPEAT 


Lt- 


4BB 


7gia 


F675nc 




Loe 


CHiiiBUF 


7StB 


fft?eOO 




ose 


CDLBUF 


7aiE 


E7a4 




STB 


,X 


7826 


seei 




.EAX 


i.,X 


7asa 


9Fae 




srx 


fSS 


7a34 


16^31;- 




lBR*, 


CR*T1 


7337 


9Eaa 


DELETE 


LD*. 


*ea 


73=5^ 


^r^jif.g 




CMPX 


iie24 


7Q2C 


lfl27&2&C 




iBEq 


!;rwti 


7a3& 


Eq^EDS 




..DA 


CHGSTE 


733= 


8l7f 




CMP A 


*127 


7935 


26«f5 




BNE 


NXTDEl 


793? 


ae^i 




ADDA 


#1 


7339 


^73i 


NxTDEl 


STft 


,X 


7e3B 


fi782 




aTA 


~''^- 


7S3D 


3 Fes 




3Tx 


*ae 


-S3F 


l^^SF^ 




L3RA. 


CS^WTi 


^342 


Cbg'S 


BftCKGE' 


lDB 


♦ties 


7344 


F^7GDe 




3TE 


C-HGSTR 


. lH^ 


eDeA79 




J3F 


lEA-g 



73 Jh -^-e:z 




L-EC 


CHESTS? 


7340 BDS'?e6 


CHGWTl 


JSR 


«e*05 


7e5e 2^Fe 




BEQ 


CHQWTl 


7355 3i24 




CMPa 


«*S4 


7954 l62G9iE4 




^erjE 


CRtTl 


^35E FSTePS 




lDE 


CH']3TR 


7QSB CIFF 




CMPB 


#955 


7a5D £4Ea 




BH3 


BACKQD 


735=^ CB10 




AOOE 


*16 


7361 F^7EDS 




STB 


CHQSTR 


7:364 eDBA79 




jaR 


fBA79 


7e67 2BE4 




BRA 


CHQW^l 


7eba BD79E2 


SCRl'JP 


J3R 


STPSCR 


73ac aE&4M 




LC* 


It 1^24 


"EbF ECS£;^i 


3CJP.-1 


lO[> 


92,^ 


7e7i Ettl 




3TQ 


,^++ 


7374 iCflSE^ 




CWX 


il504 


787^ 25F6 




BLO 


SCUPlI 


7979 l&eE7EDA 




lX>( 


ttSCRfJEF 


7970 9Etf5E& 




lCX 


ttlS«4 


799 S ECAl 


SCUPL3 


lDD 


/■/+ + 


7SS3 EC'Sl 




3TD 


,X+4 


7334 acafie* 




CMPX 


*i3a6 


7sa' £5F- 




BlQ 


S'UP^S 


'99* Ib^lE';^ 




lBRA 


CR^Tl 


7flQC BC'73B2 


SCRlDI! 


J9R 


STR3CR 


?3£F 3E^5FF 




lDx 


»1S33 


7352 *^^3eE^ 


3CGNL1 


lDa 


-92,- 


"595 A:-a4 




STf^ 


<"■ 


:*897 aeiF 




LEAi'. 


-1.x 


7893 eC&4lE 




CMPX 


ild54 


7S3: 22 F4 




SHI 


5CDNL1 


799E It^SE^b^A 




lO. 


ftSCRMEF 


"3^2 BiHgeiEo 




lEAV 


495* , V 


7SAe 3E040& 




uDX 


1i*-£i34 


7aA5 ECAl 


iCC^rjL2 


LC^ 


, ■,■■+ + 


7aAE ED31 




STO 


, f^+ + 


"SAD SCCiicU 




CMP*- 


#1356 


7SB^ 25F^ 




ElO 


scor<L2 


79E2 isaie-? 




lGRh 


CRWTi 


73e5 BD-9e2 


sci^llf 


J5f? 


STPSCR 


-5E£ 5£^-0v 




,.0: 


mfiP.i 


?aflB CSIF 


SCLFL2 


lDB 


tt3l 


75EZI AGOi 


SlLFlI 


lda 


t,x 


7aBF A7S0 




STA 


,x+ 


7gci 5A 




C€CE 




73C2 36Fa 




BNE 


SClFLI 


79C4 50S1 




lEA?. 


l,x 


79C£ aCM^e 




CMP?! 


*t536 


7SC9 25Fa 




BLQ 


SCLFL? 


7aCB 8E5illF 




LDX 


*1«SS 


7flCE lOBE7ED-!\ 




lDV 


tSCRriEF 


7302 aGhJ 


SCuFL? 


LOA 


,v 


7304 A7a4 




STA 


.X 


7aD6 SiAEES 




LEAY 


32 lY 


7BD9 aeae*^ 




lEAX 


32,^ 


7aDC aca&M 




CMPX 


»l5a6 


7eDF 25F1 




BLO 


aCLFl5 


7flEl 160153 




LERfi 


CR«T1 


7BE4 eD79B£ 


SCR^RT 


J9R 


STRSCR 


7aE7 SEeSFF 




lOj! 


tH535 


7gEA C6U- 


SCRTl2 


LDB 


*31 


73EC ABlf 


SCHTlI 


LOA 


-1,H 


7eEE A7e4 




■3TA 


rX 


7aF^ 3tHF 




LEft'-: 


-i.x 


73F2 SA 




DECP 




7eFa ,=EF7 




BI^E 


SCRTLl 


7eFS 931 F 




LEA if 


-LX 


7SF7 gc04es 




CMPX 


4tld3'4 


7SF^ 3aEE 




fiHl 


SCRrL2 


78 FC BE04'?S 




LOX 


ttl&24 


7SFF 10eE7BDA 




LOY 


KSCRNBF 


7993 3IA81F 




L£AY 


31, V 


7906 A6A4 


=CRTL3 


lDa 


.V 


790a A-94 




STA 


j>^ 


■'aSA 9lA99i! 




lEAV 


32,^ 


73ec 3ees2s 




LEAX 


32/X 


73 ly EC05E1 




CMPX 


tH505 


^91.3 25F1 




e,.o 


aCRTL3 


7915 16^134 




lbra 


CR'A'Tl 


-"gia BD7fl21 


5CLNLF 


JSR 


llCPOS 


79 IE 'SeSSEe' 




lEa.» 


-32, S 


73 IE EbS4 




lDB 


pX 


'92« ;?4a4 




PSHS 


B 


792? C61F 




LDB 


«3l 


7924 ASei 


i.NLFl 


LDA 


l.X 


7925 A7S9 




STA 


A+ 


733E 5A 




DECE 




^929 26F9 




BNE 


ELNLFl 


"92^ 33>i4 




PUIS 


E 


7320 E784 




STB 


J ^ 


7a5F IbSl^A 




lBRA 


CRWTl 


79^9 eD769l 


9-LNPT 


JSP 


CLCP05 


-'935 aeiF 




lEA^ 


-1.5( 


793- E634 




LDB 


iX 


73 25 3434 




PSHS 


E 


7g:2E CulF 




IDE 


ttai 


793[. AbiF 


SLNRTl 


LDA 


-1.'^ 


733f A734 




STA 


I ■"■ 


7341 SeiF 




lEa.^ 


-1. ic 


^g-43 5A 




DECE 





August 1986 Dragon User 17 



Listing two cont. 








7S44 


3£F" 




eriE 


5:.MRTi 


7?4f 


35^4 




P'JLS 


E 


754S 


E-^i 




5TB 


<>; 


^3 ifl 


ibC>'i«EF 




LBPrt 


;FrvTi 


794D 


BD79Bi 


«.TCOL 


JSE 


3TP?:r 


^?50 


^ E ■=/-+ V t* 




lDX 


(tle£4 


7553 


AbS4 


^.TLPf 


LtJA 


i 


-•qj = 


4C 




TSTA 




79 5t 


jAgi 




ePL 


PRTCHIS 


795S 


3EH> 




ADDA 


#*ie 


??5A 


9A?w 




OP^ 


*??*? 


""=150 


h793 


PRTCHR 


5TA 


,"+ 


-^St 


■='.&fc3iS 




CMP- 


«1536 


7961 


gSFS 




Ei.0 


A^TLPl 


-=163 


iii'i-L'i. 




.ER- 


CRV^i 


-^£6 


5E9* 


GRCriAR 


lC*. 


ie= 


^965 


G^54 




;.DE 


, K 


??6n 


■:5A& 




e:sb 


4tii 


'96C 


E"E4 




:7c 


f ~ 


79tt 


1 i^1<Z^ 




LBS- 


CRWaIT 


^g-T] 


1£ 


iT-,RT 


riop 




^-^^^ 


"'f EF 




■:if? 


*6F 


7=^4 


"="gAf 




:^R 


E^KFlG 


^Q-.-* 


PC-EA?: 


MEUPRT 


JiR 


SB^" 


■^■i"*. 


aEt'AOE 




L.D = 


«lt^^9 


'?"[!■ 


5-es 




^;Ti 


$B£- 


-g-'F 


SET-tSa 




lDx 


iMENWt; 


7932 


eD7*15 




J5P 


SPRINT 


7385 


SE^itt-fi 




LD>! 


#1155 


~5ga 


3F3° 




STX 


*B8 


795^ 


EE^ee? 




LDX 


»MN3MES 


--gon 


ED-A15 




JSR 


SPRiflT 


7950 


3E*5E; 




i-D^ 


tt 1 5t'-3 


7qq^ 


3'SS 




sTk 


*S= 


7995 


BE""5F 




lDX 


#S£LMES 


795S 


BD7A 1 f 




J9R 


SPRINT 


7995 


GL^'J^d 


SlWaIT 


JSR 


*gS^I:^ 


799E 


3-FE 




BEQ 


SLWAIT 


"S^y 


Ft"fil 




lDE 


MHTErra 


79 A 3 


li^SE7;?2 




LDV 


#MENTAe 


79^,7 


-1A0 


WTJ^OQP 


CmF^ 


, 4- 


-9..3 


1&3-F99i: 




..BEO 


MfjL-LL 


79*,L' 


Sr, 




DElB 




-9AE 


£6F7 




BNE 


W;lG1]p 


-9Ea 


iC^E'i 




EPA 


Sl'ii^iIT 


796? 


ec-7Ati: 


sTRSC«? 


JSR 


TESTFL 


""955 


3E^M«e 




-D* 


#1024 


7gE9 


^?SE7eDA 




lDY 


tt£CRWef 


79ec 


e:£i 


STS.IlP 


^DD 


, x>+ 


79E£ 


EDAl 




=.TD 


X V J^+ 


■9':5 


zwStyi 




C*"P- 


»i53ft 


"9': 3 


=5F" 




eio 


STSC-P 


-9CS 


39 




!?T5 




*9':5 


1G2E:;4£w 


DlaSCR 


i.Dt 


#lt'54 


"9^^ 


=t"tDA 




.D*- 


ftSCRrjEF 


79 :c 


t:?i 


CSSCL" 


i-DD 


,.<+t 


■^qre 


ED fill 




STD 


. ■/++ 


79D1 


I'.^scasic 




CMPv 


*152e 


"3D 5 


=-5F£ 




ElU 


t-=?:.p 


"9D7 


cr" 




R'i 




-E!D= 


Eil28 


i?EPKE ■■ 


PSHS 


0. •■ 


"30- 


CCFFFF 




i.DD 


#*FFFf 


^3D-2 


FDeisa 




£T:i 


tiSi 


-3E? 


FDel^i 




S^D 


1152 


"9e; 


FDt'l'i 




ETD 


ilE-J ' 


TSEt 


FMl5t 




STD 


11 5i 


-3E5 


n-^iys 




i-TD 


*i5S 


79EC 


!&3Ei?3S 


ZEk'-.. 1 


.D- 


1t9&S3 


"9Fh3 


313F 


DLOG^l 


i,E*i ,■ 


-1, . 


"3F3 


36 FC 




ENE 


DLQOPl 


^9F4 


35AE 




pi IlG 


D, ■,• . P- 


-9?^ 


1.4il 


CElIMK 


i=9HS 


M.'i- 


^5F? 


-•-- ^__ C 




■:oM 


ElKFl.j 


"3FE 


9E'j2 




lD^' 


gao 


79FD 


-.694 




lD^ 


/^' 


"SFF 


3343 




£QR*H 


me 


7fl01 


A754 






i 


--^^^ 


=FJ,J-? 




tC'*' 


*ttt4"£ 


"»ijb 


3ijiF 


EufiK^P 


LEAi 


-i,^ 


7Ae& 


2eF: 




E-^jE 


ELN^.P 


7-^^-; 


=5?£ 




P'jlE 


A,", PC 


"iitf" 


"0"^.,^ = 


'E?^-L 


TS'' 


EL><!-L'i 


lAHf 


5^02 




eii: 


TfiSiRT 


"«11 


E^-SFft 




JsR 


CElTiK 


"-14 


?3 


"E^T*?? 


RTS 




'-15 


r4l£ 


SFPl'iT 


-5Hz 


A,^: 


"•^1" 


i„=';i 


=PR^°1 


LD>i 


1 '^ + 


-^13 


BDS^fiC 




:sf? 


*°0^L 




*i~ 




T-jTh 




■ ri 1 _ 


■*w 






r-^^iC 


S6F5 




S.jE 


SPR^Fi 


-iilr 


=f=q- 




PUl5 


*^/^.PC 


"-^^l 


AS5& 


r;_;on5 


LDA 


.x-^ 


"-,:!- 


;fi5 




TFR 


^■,D 


■>^i; 


CilF 




*,r-Ci£ 


«1F 


"-<:" 


25 F 5 




Er£ 


IlCP-'S 


'''<:5 


33 


^E'^-•^'l 


^T^ 




"-ni- 


:69F 


:fEA"^E 


lDE 


»t4? 


""2C 


F— EDS 




i'e 


;h'j3tr 


"hSF 


EDc""? 




JSi^ 


fE-^"5 


-_5P 


=E':'4.'0 


r^E--^: 


,.!!■:' 


ttl^Jri 



-^ic cipoo 




CT-- * 


£B9 


li^^T ^:>,5lJCi 




'■-^F.1 


=OQ 


7s2A ^U? 




Ef^ 


.:p--:r 


7A3C BD79D9 


CR'JTl 


■J9R 


REP KEY 


7A3F BD73F6 


crwait 


JSR 


CBLINK 


7/^43 603*^6 




JSR 


*atie 


7a45 27F9 




eE3 


CRJBAIT 


7A4' P:ti:' 




CMP A 


*i2 


7A49 £7F4 




EEQ 


CRIAIT 


7A4e 135E7562 


CR'VT2 


lD'I 


ilABiE 


7j5i4F F67567 




LL!E 


TAEIJJIH 


7*i5£ 1^1 -^^ 


CHOlPI 


CMP A 


, • + 


TA54 itf>2-FHFF 




^EEQ 


taSchk 


7fl59 3A 




CE:e 




7 AS 3 25 F7 




Er£ 


■:holpi 


TAse eD""A0c 




;sp 


TESTF. 


''aSE *l2a 




■:MPf^ 


*=2 


■'AfiS 3639 




e[3E 


iiTSPAC 


TAfis B6-EC^ 




LrL'r-i 


'iH'iSTR 


7-65 rl^F 




ir^Pr, 


iia" 


7^6"" iS&; 




E'-^G 


UTEPAC 


7A59 ae^i 




^CC- 


#1 


7a5E GG^a^C 


HTSPAC 


JSR 


*3&^'C 


7A6E sacc 




Sf^A 


CP'i'Ti 


7A7S 7J&14? 


RTOME^ 


COW 


359 


7A73 eD7ge2 




JSP 


STR3CR 


7A7e 1£FEFE 




lBRn 


MENPRT 


'a79 Et79C6 


D3PLA-', 


JSR 


DiSSCR 


7A"v 2?E4 




SRa 


CREAT 1 


7A-E Et 'nC9 


Sti'/E 


ISP 


GETNaH 


7Aei e£EA77 




JSR 


SErt"^- 


7A84 9£&4eS 




LU^ 


#$lffAv^ 


fA2^ 9FP5 




STjJ 


t°S 


7A35 B£^~9] 




LOX 


#5AV1NG 


7ASC eO"Hi5 




JSR 


SPRINT 


7AeF 357977 




LD^ 


ifMENPRT 


'r,5£ 3410 




PSHS 


.= 


7 1*54 SE-EDe 




LD^-; 


tCrtGSTR 


7A37 EFSIE'' 




5T^ 


$31 E7 


7A9A Z41i- 




P3HS 


f 


"*i5l li-li' 




TFR 


X.D 


7A9E CiitieS^ 




aDDD 


#214 


7«A1 24tft. 




PSHS 


D 


7AA3 9E7971 




LD*i 


tSTART 


7*4S BFilES 




1^■ 


*S1E5 


"^^h^ =41^^ 




P3HS 


X 


7MB 7E33iB 




JMP 


591 '55 


7iWE eC'7AC9 


LQfiD 


JSR 


■jETi'irtfi! 


7AB1 BDE5E3 




JSR 


*ESE3 


^-^64 ^Ev^-iv 




J.DX 


#0 


7riE" PDe"4& 




J=-R 


tP'49 


7fieA 16FEgA 




.ERA 


'■ErjPRT 


7aEG BDSeiS 


CASSG'-j 


Jirt 


ie@i5 


r'.:'i' 7E"33E 




JMP 


5.-i'^IT 


7iM,i;-2 2DS^l2 


-ASDFF 


J9P 


t*eie 


7aC6 7E799E 




J^tp 


SL'i'AlT. 


7AC9 ^€;c 


'jETNAM 


LDA 


»*0e 


7 ACE t-MC'l 




STa 


*etoi 


7ACE £7-5^3 




^Ta 


CDUrjT 


7ADJ eCEA"'" 




JSR 


*&A77 


7AD4 CE77S9 




lCu 


ItftMBUFF 


7aD" he 7 "75 




LL-- 


^FlNiwuIE 


"ADA l^?£tflC2 




LOf 


*|£iD£ 


■?aDE E07Ai5 




JSR 


SPRINT 


TrtEl E079F5 


F^Ur^lT 


J;r 


CEtlMt; 


""-iEil SDEivb 




J3R 


*9t:C'6 


7AET' ,2^F2 




EEQ 


FN-JlpilT 


"-^£9 3ise 




CHPa 


#?^e 


7AEB 3TCC 




Et:£ 


SETii-M 


7AtC 91JC 




rtJPrt 


i»««C 


-,,£- £'-jE 




EEQ 


CSFILL 


7AF1 BDSettL 




JS*< 


fSdtf^ 


7hF4 A7Ae 




STA 


>-i'4 


?aF6 A7C0 




STA 


,u+ 


7AFS 7A75A2 




DEC 


COUNT 


7AFe e7aF 




EEQ 


GTNMIIfa 


7AFE) £eEE 




BRA 


FN't'AlT 


?aff aeee 


CSFILL 


LDa 


i*=§ 


7B01 A7A0 


FILLP 


STa 


,Y+ 


7e03 A7C0 




STA 


lU-l- 


fttj 1 n- ^ jM-v 




OEC 


COUNT 


7B5>? 2eF7 




BNE 


FILLP 


7EW 5fle7 




EPA 


GT^WIRT 


7ESC ED79Fe 


GTNM'i'S 


JSR 


CBLINK 


7EeF S10D 




CMP,^ 


#«eo 


7E11 36Fg 




EUE 


ijTNM-Jlr 


7B1= 35 


GTfJMPT 


RT9 




"E!4 BDBA"7 


AUTO 


JSR 


¥EA77 


7B17 3E75At 




LD* 


#lDM£3S 


761 A E07A15 




JSP 


SPRINT 


?B1D ECJS^i5 




JSR 


*a015 


7B?a EDE^eE 


.OhD*T 


JSP 


<Be@t 


73^3 21SD 




CMF^ 


ttiS 


7Ei5 ^£F9 




ENE 


LQ*iD!i'T 


7B37 EDS^'ie 




J5R 


tea IS 


76?* BD"AC9 




JSR 


QETNAM 


"E^D EDesea 




JSR 


*eae3 


"E3^ :=£«'t.0e 




lD=< 


te 


7633 eCE:'43 




JSR 


*B742 


7^36 eF"59E 




stx"- 


XSTORE 


7Er9 EE.:iE5 




lD' 


*5lE5 
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Listing two conL 



Elt 


eDE-"- 


ei = 


eE's::-. 


E^,= 


EDT^lS 


eas 


^1=^:; 


ejc 


?!■?[■ 


e-ic 


SdFs 


SJf 


eti:;:: 



?!(?»-' 



-B=.?. pr 



Eft 
^E5E 


El -1.1, 

■51 i- 


"■E&y 


-■- p J 


^Oi T' 


Br.c--^ . fi 


-Pi5 


s:e-^- 


to; 


;c ^^^ 


"-it 


rD -:i 


"EsE 


gr.o ; ; ,; 


-O-l 


3 1 .-" 


^r" - 


-i^P- 


-a -IE 


e:--:? 


-"£-1^? 


{=.- -.1 - .' 


''2'B 


5E^=;^ 


"=-£ 


ii-^ii E--- 


^9±Z 


^"■it: 


-^ a ' 


■* ^."r 










c :w 


■**» 


7Ba7 


26F9 


7BS9 


se7E 


7 Bee 


G^fl?.^ 


TBSE 


3ES^30 


-E9L 


aF&lD^ 


7B94 


aE7eEi 



- 7 :: 


E..E-: = T 


J5S: 


*E«-" 


r - 


*t£.:ML:; 


JsF 


iF;;::jt 


^ -"^I J^l? 


$=■.?->(; 


I'.'P.-. 


#1 = 


Ci.C 


5n.-i.'^2 


JE.^ 


¥5^.15 


.' -'^ 


$t- 


." « 


gi-'.i. >ic; 






:---R 


CPIJ! IT 


~ ■; ; . ]" ^ - 


*=4'wd 


C'*"^— 


1i:2 


^m£ 


Sh'v.i'Tl 


JE-t 


r:?iz 


J j*^ 


1=- ^ 


!_' ■ * 


^= i'-t- 


J^n: 


;^^.i:i"r 


ji'-"*'t; .;£r 


|5e^t 


"ii?i. 


8i! 


£'lE 


£-■ ■■^'^i 


Iz^ 


SETf'^M 


Jih 


"^"='R 




1_ !_. ■- 


=i-::-:v 


' 


«•=- w". 


- I_- ^[-I^ 


-X 




S"^-- 


i ^^ 










erJE 


SA'v'E.P 


lDA 


i*7E 


STA 


?59 


^DX 


«a&H33 


5T^- 


550 


LD:i* 


•SA'-'EWD 



7E9^ 


■3ai& 






PSHS 


$< 


Teg? 


9E&ie7 






LOi^ 


#359 


"E?-: 


EF5iP- 






Sir 


I^IE^ 


^e?r 


3J15 






P3HC 


•^ 


7eAt 


ac^Kug; 






LCit 


7iST0RE 


^B^i 


iait* 






P^HS 


L^ 


-Efc.fc 


eE":.^t' 






LLI' 


t^E':E- 


-E^9 


EFtflES 






ST! 


*?1E5 


^EAC 


34 it 






PSHS 


'^ 


^E-,E 


TE93ie 






JMP 


^919; 


-EPS 


•3^==l 


5^ 


'EHO 


tDn 


tt*=3 


"EE? 


e-'^ib"' 






STA 


■3 59 


7eEe 


EEE4:lF 






^D?, 


#tB4aF 


7EB9 


?F7E. 






=T. 


^BBi 


3 E itr ;: v^= 






..D;: 


i*eHe& 


-EPE 


:6i2i 






lDE 


«ib 


■*£C'f 


1^ 






llR*. 




^-Evi 


H wi 


Sv' 


uGOP 


5.T^ 


. s+ 


^E'C? 








DECe 




"^ecj 


=eFE 






ErjE 


5VLQQP 


"BCE 


1£P[>«E 






lEPh 


i.tEfjPS^T 


-EC? 


3c :?£''&:*:' 


3ft 


;edt" 


FIJB 


$^E33,$E7i-:,t5-n 


^e:f 


.;3EEi-!E5SF 






FDE 


ttSBE.t&l£5,«3f"2 


^EDS 


TEee 






FDP 


l-Et^i 


-£■!:*■ 


flt 






Fce 


f 


■*ED9 


ae 


CH 


j:tr 


FGS 


tf 


TEDS 


^t 


■;a 


uSJF 


FCE 


& 


7eDrt 




cr- 


(?\'SP 


RME 


■=j * 


^DDA 


12 






MOP 




7D0S 


13 






fiOP 




-DD': 


13 






.uF 




"LC'L' 






















^uDD 













Listing lhre«: Basic loader tor machine code. 



n- V^: •■■:-: 



-DDREr^'^ 



1 4 : J ^ 



^:H " J ADJ 



.1 IL'.- 
■t "■ :^ 



1 i: Ti^ 



op = !■ IT 



^A-f 



TJ^^^ 



= I , _ ■! 



^ "■■iC -^^ C ~~C 



i^.- 



M.^1 



■?!-: 



1 c t- 
590 



iT :~ ~- ,■■■ — i T -"■= -^ ." 

A$-INKE-"±i IF ' 






ID :ni<'Qr" CR ^$>^'9"! THENaae 






-■ *J 



.7- I M 






RE-ENTER ^^ ;GCT015^ 






PP T MT 



^HESj " ' E^'D 
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Listing four: £ 


hifling screen. 
















eeeg 


Ogee 




ORG 


f05fl0 


3m^ 


BD&6Ahi 




JSR 


BPRiHl 




^bm 


SEEG 


I3S1M1 


LDA 


#134 


tf£6t 


9E54Ee 




LDK 


*ia59 




0532 


3E04^O 




lDx 


»lO?i 


0btaE 


9F5e 




5TX 


fQ9 




0535 


A^fl0 


lQOP 


STA 


,.>! + 


0£T^ 


aEeec2 




LD?! 


»TE3T2 




050:- 


aei^ 




ADDA 


fl6 


&6T3 


edoeaa 




jrsR 


SPR I NT 




05e^ 


eAs& 




ORA 


«|S0 


b5^6 


SE55A9- 




lDs( 


#1448 




050e 


ec'eeea 




CMPX 


#1536 


at^3 


5F9B 




ST)C 


189 




0B0E 


25F3 




scs 


lDOP 


5ft 7E 


SE^SCD 




LDi( 


#TEST3 




0510 


ccsfaF 




LDD 


»*5FeF 


■3*7E 


EDOSaA 




J3R 


3PRIMT 




061 B 


SEyJes 




^Dx; 


#1^24 


€631 


EDessc 


'JlrilT 


J3R 


alTCOl 




e5iD 


E^S320 


ED3lP1 


STB 


32, X 


36=^ 


QDai^^b 




J=R 


JPMfi 




Otis 


A7a3 




STA 


-■^t 


06^7 


■il2(3 




CMPA 


#== 




seiB 


SBl^ 




ADDA 


ttlS 


0535 


2fcf£ 




ErJE 


'lAlT 




as ID 


SAee 




Of?A 


Me0 


v^wC 


39 




PT5 






061 F 


ec0i30 




CMPX 


»1B56 


063 L 


3412 


^lt.:ol 


P5H = 


A. < 




eesa 


23F2 




BLO 


EDGLPl 


05SE 


eES40S 




.DX 


It 1054 




©6?4 


CC3F5F 




lDD 


*fSF3f 


0591 


Af°i 


ALTLPi 


lDa 


T>i 




vi&z- 


3E05':0 




lC^ 


#1J^2 


0592 


4D 




TSTA 






06? A 


E7S350 


EDGLP3 


=TE 


33, X 


OE94 


2Aa4 




spl 


PRTCHI? 




flSSD 


^7S0 




STA 


,?:+ 


0b3t 


SEia 




ADDA 


tt$i0 




06 ?F 


C&J0 




ADljB 


ttlB 


0fi9= 


SAae 




DRA 


tt*9e 




0531 


C^S0 




Q^E 


ttfBS 


M65A 


(^7a^ 


PRT:hR! 


STA 


,;i:f 




063 = 


=C05Ee 




CMP^ 


#1504 


^tdC 


scie&0 




::mp?<: 


ltl55o 




0e3e 


2: Fa 




BLO 


ED J LPS 


t^ogp 


2fF0 




ELO 


Altlpi 




iez^ 


ccafbf 




lDO 


MAfSF 


■36 A 1 


5E4E£;'? 




LDX 


#33013 (J 




eess 


SEi'i'i^ 




i_^"L 


*I055 


BbA4 


seiF 


ALTLP2 


lEa>; 


-1,X 




06 3E 


ED 3 J 


EDGlP^ 


STC 


.■< 


0£Mt 


25 fC 




ef<E 


ALTI.P3 




&64fl 


iBii 




ADD ft 


#15 


05hc 


3=5i 




P.JlS 


A,s(„PC 




&543 


3Ac0 




GRt* 


«$e'2 


0D*H1^ 


PJIP 


SPRINT 


P3HS 


A, " 




a£44 


3^3820 




4-EA^ 


2£,X 


S5AC 


H6?^ 


3P(?LP1 


LO.;^ 


.X+ 




^b4" 


SCe:5E0 




CMPi^ 


#1504 


e5AE 


BD5£'0^ 




JSR 


*S5^': 




eSJfi 


f5F2 




BLQ 


E0GLP3 


^6C1 


4D 




TSTh 






?£4C 


CCSf?F 




LDD 


itteF9F 


iySBB 


=5F£- 




eriE 


SPRLPl 




eSdF 


eE3J3E 




4.D' 


«ie^b 


BEE 4 


253S 




P'JlS 


fi, s'.PC 




3652 


EDSJ 


EDGlPJ 


BTD 


,X 


3tB6 


"455737 4 e'3 


TE«T 


fee 


/tsst;>l==.;5cr=sr,/ 




Oe^-i 


■;bi« 




HcDDE 


#15 


96 C*. 


0t' 




Fee 


^ 




St 5b 


vf-aiS 




DRB 


#*ee 


56-:^ 


6t"3P&d4ey 


TESTi 


^lC 


. &//. 1=9. ,d/,12= 




tfoSS 


3eas?0 




LEAK 


3?,s^ 


0D',^ 


T-EtSt'ie^-? 




FCC 


.'filey.sO 




0&5E 


SC05Efl 




CtiPJi 


#1534 


05 CD 












iS55E 


i5F2 




ELO 


EDGLP4 


06CD 


"5Ti?tie3E: 


TES^3 


FC-: 


, spacetiar/, 138, /tt.- 




e^ep 


3E04ilA 




.C- 


*ti^se 


^5DE 


2i65tEb4O0 




FCC 


12S. /end.-,0 




^tt5 


qpoja 




ST^ 


*aB 


06:: 












JttS 


■3E35E£, 




uOa 


«TE3T 


0ddi; 













Sound Ability 

The Dragon makes more noise than you think, says Jonathan Bates, 



I'M SURE thai at one time or other you may 

have been jealous of the seemingly super- 
ior sound ability of other microcomputers 
such as the BBC or Atari mactiines. But the 
Dragon is equally able to create simiJar and 
even more advanced sound effects tlian 
these micros. 

The problem is that the Dragon "s sound 
facility is harder to use, as thie other 
machines have spec i a fist chips to handle 
iheir sound effects. But this is also a 
drawback for these machines as they are 
limited by the capabilities of ttreir sound 
chips, whereas the Drag on "s sound is only 
linnited by your imagination. 

The Dragon has excellent capabilities 
and is not limited by an inbuilt speaker 
United directly to a sound chip fike the 
system adopted for the BBC This means 
we can relay sound from tape to the 
speaker (AUDIO ON) and record sound 
digitally in memory, a leature that is utilised 
in games such as Tubeway Army and 
Dragrunner. It is impossible to do this on the 
Beeb without adding additional hardware 
and so invalidating the warranty and risking 
damaging the machine 

Unfortunately the designers of the Dra- 
gon's basic interpreter did not utilise the 



sound capability to its full potential, and 
only gave us a SOUND arret PLAY com- 
mand, both of which are very limited and 
only give us one kind of note. I have wntten 
some short routines to demonstrate the 
potential of Dragon sound and although 
these routines are only the tip of the iceberg 
f think they will give you some inspiration to 
develop your own. 



Analogue port 



Listing 1 is a rx^uiine which uses the 
analogue port to free the sound generator. 

To use this, bit four of location &FF23 must 
beset. This is done by ORing it with a. Then 
the routine takes a number from the low 
byte of the timer at location 275 and keeps 
decrementing the 'B' accumulator and 
storing the result in AFF20, the analogue 
port to which the sound generator is 
mapped, causing the effects. Only the top 
six bits of this port are used and the value 
placed in those bits corresponds to the 
volume of the click relayed to the loud- 
speaker. The rest of listing 1 increments 
the accumulator, storing the result in 
&FF20 and, after doing this 255 times, (he 
value in the accumulator returns to zero. 



setting the 2ero flag. This bypasses the 
Branch Not Equal instruction and Branches 
to the start again, repeating the process. 
This causes a pheasant sound effect which 
' you can try yourself if you have an assemb- 
ler, otherwise try typing in listing 4. I have 
located this routine at address 20000 but it 
is completely relocatable. 

Even more effective fs listing 2 which I 
calJ 'Wangys'; if you type it in you will see 
and hear why. This routine uses the hires 
screen memory and $imply operates an 
Exctusive OR on the accumulator from 
each memory location, leaves the result in 
that location and &FF20 and then moves 
on to the next location until it gets to the end 
of the screen, At this point it repeats itself. 
The Basic program, after setting up mode 
four, draws a circle, fills it in and then runs 
the routine. Starting off with different 
shapes or patterns causes completely 
different sound effects, so try replacing 
lines 20 to 90 with your own shapes. If you 
don t have an assembler, try listing 5, 

Listing 3 extends the Dragon's inbuilt 
sound command and should be used in 
addition with the commands afready used. 
It causes a note with different, buzzy 
harmonics and it can also be used very 
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quickly as it is in lines 60 to 90 in ihe 
accompanying Basic demons Irat ion 
program. 

The routine enables you to creaie a note of 
certain volume, pitch and length, The 
duration is controlled by the value in 
address ?4E60. the pitch is controlled by 
&4E62 and ihe volume by &4E64 although 
you can change these by changing their 
values at the end of the assembly listing, or 
as shown in the basic listing 6. The routine 
is also relocatable and it may be a good 



Idea to shift it up in memory if you use it in a 
program where you are stiort on space, 

The Dragon also has useful cassette port 
handling features and can be used for 
speech recognition, I have written a prog- 
ram to demonstrate this (listing 7). The 
program lakes values from locations 
&FF20,&FF24,&FF2B and AFF30 and dis- 
plays a quanlily graph of the results on ihe 
screen. Each location gives a value ol 
either one or ^ero depending on the sound 
from the cassette port, Try playing music 



from the casseite and watch the result, and 
if you find that any of the lines drift in a 
particular direction after the volume and 
tone levels until they remain more or less 
Straight. This level will then be your opti- 
mum volume and tone (if you have lone) 
levels for loading software. You will also 
see that different parts of the music make 
the some of the lines rise higher. Do not 
expect a sudden peaK on a particuSariy Iol.ci 
note as the routine will simpiy maKe a une 
move up one pixel! 



Listing one 










4E20 


i>.£2Si 




QrtG 


20000 


ie^iE 






PUT 


2£}000 


4E20 


Sb.as 


aSTfifJT 


L.Dn 


*E 


4 ££2 


&AFF25 




QRfl 


1;FF23 


4E1S 


B7FF':^3 




SiTFl 


*iFF23 


ii.E2S 


F&Bl 1.3 


LOOPl 


lDB 


275 


4E2B 


F7FF;::0 


LO0P2 


sr& 


tFF20 


4E2rE 


SA 




DE.CB 




4E2F 


EEFPi 




bwe; 


LU0P2 


4E3J 


F7FF20 


L00P3 


S1"B 


tF-F20 


4E34 


EC 




IHCB 




4E35 


26Fft 




&NEB 


L00P3 


4e3r 


2BEF 




&m 


t.mfi 


4E:33 











Listing two 










4E20 


SEpt- 


Sli^n^R' 


■ -,..DH ■ 


J.^'iE 




4^2? 


cecs 




^3B 


+^5 




iit2ti. 


FA?'^23 




ORB 


*FF23 




itE27 


F7FF23 




STil 


1i-FF2;. 




iiE2(:i 


3E0E0e 




i_D>: 


+f*.£.0(i 




iE2D 


B7FF2i3 


LGGP 


STR 


*F>::0 




iE3a 


flSEi 




b-:0Rft 


, y 




^E32 


fl7SQ 




S-fi 


,>:h- 




i^E'Sii. 


sc:ee8 




CP1PX 


*f>i£e)S) 




iE37 


26Fi 




ifNt: 


^udf^ 




ii £33 


20E5 




BRB 


hiBTpirt" 




ftE3B 












10 PMDDE/J> 1 : 


bcpee:mi. I' 


f'Lu^ 






IS REM '*^TV 


drawiTi-g o 


4 -f f 1 -^Ti 1. E=, I-, i. i.'e S. ►=■ , 


%, •; * 


7^ C 


PCL.s:i!:2e, 3E>,zm 








"a M;mT'-12£ 


^3E■^ 








im z^e.i ;0ijrE3 









Listing three 












4E2e 


BEFF2:; 


aBTftRT 


LDPl 


tFF2:3 


ttE5~ aEGe ..i-.i\lC' rl EQu 


t-JEbii 


4E23 


sfias 




Dftfi 


#B 


4fS^ uEGi L,iM EiDj 


^tt&i 


4£2Ej 


B7FF2; 




5Tf^ 


^FF2Z 


t'i-F5i^' tE:s:- PjTch fc-tju 


i-uEFfS: 


iE2S 


B5iiE£0 




LDfi 


LtiNGTH 


4E5F eEb3 i'/T f:.QLi 


^^ES" 


AE2B 


B74E61 




5Tft 


LEM 


4fi"^-=^ ;..EE'4 's/i";L Li "!ir ^.w'J, 


f'wEE-i- 


4E2E 


Be4E&2 




LDft 


PITCH 


^rE5'^ 




4E31 


&74Efc3 




&TR 


Pi? 






4E3/J. 


BGiEE^ 




^Dfi 


yOLUM;^ 






iE37 


ft9 




RDi.H 




■2 OLIRP"^:: D'\::^£h/..-:rfls^ ■OCa;^,^'.; 


T'. fc' "iSfl -1 


4E3a' 


i)3 




SDlA 




;.p) ^7rc^:^iHi-Er..>:" (cu-at . c-rr ro 


r> 1 T c ,-) 


4E33 


Ce00 




^DB 


*^B 


T-S VD^Url'£==#,MJi7b^i = ' ! c :s..r i ;.r 1= ■ 


.'1 ^i'f.> . i.)Jri£' 


aE3B 


£!7FF2a 


EOUMD 


&TR . 


*FF;':e5 


A(? '=dke:}ur^"id\!, : !■ .. r^<i,-,s?. o.i 


■ «1, ';'r 


^ESE 


F?Fr^'0 




E>TEi 


tiFF 20 


^:(j pri^-J VCl,.Ur;, 255:^ -h■];T^B^:: V. 


; J (i;e 


AE41 


7A4EE3 


t^QQPl 


DED 


PIT 


es roF5.^-: -"o ::ti^ 




4E44 


25FEi 




&I4E 


^ODF'. 


70 °CS7pr-!:^, lii' .■:.,^,,^e, ^..^r,.-, 




iiEiiG 


Fe4E62 




i_ijfe 


PITCH 


5lS ETii^i:: ^H^:- 23: ' 1.-5,1 j-r-it r.e- 




^£49 


F7iiEe3 




GTB 


If ■; T 


l=S :^'EK^h 




ii.EiiC 


CSBP 




LDB 


tin 


^1?? PO K E i>L' <? i^ f 1 ^. 7 P.M D (. 2^1 


■ 


iiEiE 


Ei7fF20 




srrt 


f^F^a 


■.2 p:^ H ? vD_ u *i =" , '?•^rf> I. z r^r. T 




itESl 


F7PF20 




37 £^ 


!tf-'-r;:fl 


12^ =ii'-;^;p;;r;^4.i, BM^tf ^^.i^.^^. ^ 




^E5ii. 


?Ci),Eb3 


uQ0P2 


I^lC; 


PiT 


7Z E^SC^.H^,'-???! 




4E57 


::e.Fe 




EML, 


LODE'S: 


:. j':.0 r,nTri 10^ 




4E5?r 


7fi4^ei 




DEC 


^i;m 


. *!J£ ' VG 1 u .irt , P 1 I; c -1 ritn c; c: j ; ..-x. ; .; 


'Ti -ImT; z>i' 


ij E5E 


I'hDD 
33 




&,Nit. 

f^Ti. 


buUi^r> 


. li ■; h^? . i,-,!,^. 1 . t,:. j55 1 





Listing four 



:-.0 CLEAR2a3>^ 1.5^33: ' T fii ^, eiho:- i ci a. , »^^ y >, s^ ".-. 

2C X=:'(fl0C5l2J ' Chii-i^£- >: t7i rf ; i;'L;<JiT.e. 

4iB REi^lO A* 

70 DfiTfiSB, E£, EiH, t-F, 23, ^t, f^^ ;■;;::, >.-e;^ f, ^ , ■. 3., ^-7^ ;-:r.', ;.|^^^ ^,.j^ ^t-^, f; 



■7.-F- ^i^f, 5!:.2E,Ffl,2l^, E 
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Listing five: IVangys 

10 P"!CI?£i, ; : SC-RE:E:Mi , 1 i PCLfc 

15 GDSLE 10i3© 

iS 'Try diaw.n^ cf ■ f t'E'it^-i'it^ Es-ottJ^'E; tr, i.i_- 

20 CIRCLE^: 12s, 5fc^, 5C5 

3-3 PflrMT(l2S, 96 ;■ 

Itflfl v = x 

.Bi(J READ At 

:i33C IF Ai-O "ENtJ" ^HE^; PO^tX , "^Al ( " ^r-;"-Ati ; X"X + : r CViJ TQ: P"'a 

Li35i5 DA- A S&, F^, CE, flS, FA- ^'t', ;:7, ^7, pH', :■'::, RE, Kf,. mi. if?, rf, ;:i3, ftS^ S^', ft7, 50, SC T c, 0C5, --' 
tor F''!-,2';?>, e:5 
1050 Dfi^fl f^MD 



Listing SIX 

4 CLEflR2aCl, 19933: ' This shq.u 1 d aiWAys tte- k-1 

5 DOBUB 1000:'The- fciilpw-ns odkfc-e rt'i(;'iLAte the- prcngfairt 

G fl*-HEK* ( y+6/i :i : POKEV+3: VRL f " R-H" +LEFTt t At, ;; ) > : POKEY+ lil, VRL r " (tH" + PI GHTtC fl*, 2> > i PD 

KEV+Se, VRL C " ftH" +LErT4> ( fi^i, 2?) : PDKEV+53, VftL C " ?.H" +RI GHT*f A*. 2 '* "i + 1 

7 POKEY+12. VftL("*H"+Lf:FTl^ffi*,2.) ) = PQKEY+l 3, VAL'"*H" +RIGHTt f fl*. i") J + 1 ! POKEY+34, ypiL C 

"*H"+LEFTtkAt, 2:0 :P0KEy + 3E. VftL<: "&N" +RI GHy*<: At, I'-O+J 

e POKEY+IS, VfiL<:"&H"+LEFTl;i:AI^2n sPDKEV-f-ih, Wn:"^.H"*RICHTti:A*, 2i-f+2:P0KEy+3g,VflLf 

■■ftH"+LEFT*CA*. 2) } : PDKEY+'40t ^fiLC "«-H" +RlGHT4i(: At, 2? ? +2J PQKEV+SS, VAL ( '^£H"+LEFT* ( A* -> 

:n !POKE:Y+S£i., VALt"«-H" -BRIGHT ti(Afc, 2>>+3 

3 PDKEY^IS, VALC'&-H"-i-LEFT*(:AS,;!:)> :P0>t:EY+13, ^AL r " fiH" + RIGPlTt^< A*. 20+^; POKEY+'' 1 , ^AL t 

"&H"+LE:FT*i;A*, 2}-> :P0KEY+-22. VALf:"*.H"^-RlDHTt,fA*, 2> > +it.: PQKEY4-a2, WL *■ " itH" + LE:F'^* r fi$, '> 

? >;P0KEY+43, WLf ■■|.H"+RlCHTttA*, 2;0+7- 

10 DURAT!DN~V+b4 

2ia pit[:h=y+e£ 

Zid VOLUME ^^V+B3 

ifl PCJKEDLiftftT'DM. I 

^•^ POKE VOLUME, 2^5 

b0 FQR A-1 TO 25S 

"i2? POKEPITCh, ft 

SO e>:ec Y 

30 MEXTA 

'-3e PD^^EDURFiTlOM- R^iDC?©:^ 

1 10 PCK£V0l!Ji1E, ^MD'"2^-^j.i 

120 PLrr:E='I'''i:.i-:T P^D-. 2^5'^ ^ 

130 exe:c y 

1^0 GOTO 100 

HSBK )(-2300e: ' a! tef th^& vaiue. to /Jn^re /cu Wfl\fiv ■ t 1 f - i-rcat . rig 

1010 Y=:X 

iffl2S SEADftS 

1330 :=■ Af ( ^ '^E^hD" THE^'Pi2^EXT -A'.. ' '• f.H"+H*5 ; >.=:> + 1 : GIJ'^l;! 1^20 

10425 RE'^U?^N 

1050 DnTflBE> =F, 23, S^. ^i;, P7, F^\ ;3, BB,iiS:, tt^, B7, ^:h - b, , hh, 4i\, f^i, R7, £.E, S", BS, 4F, Si. 49 

iGSea DATACE, M. &7, FF, 20', -7, t^F, 20, ^fl.^iF,, fijt, 2fc, FB, [=B,^rE. b2= F7.4F-fe-^. CB. 00, B7, FF, 20 
larS DATAP7, ="F-,2ia, 7C, ^lE, £3, 26, FP, 7P, iE-E' , 2h, PD, "^/-^ 



Listing seven 

20 INPUT^'DO YOU WANT TO L.I5TFW TP lNrPUT",ftt 

S0 PMODEii, : ; SCREEN I - t 1 PCLS 

£S Y1^35 

70 V2-S0 

5S y3-125 

30 Y4-170 

100 FOR ft=:0 TD 2=.i5 

lie y 1 =Y 1 +f: peek c r.hfp20 > -i > - c j^eek i' £aff->0> =^3 > 

1 20 V2-V2+- < PEEK i fcHFF2ii ) s^l .) - t PE£^^ ^ *MFF2ii ► -0 ^ 

1 30 y3= Y3+- 1 PEEK V *HFF2e J =1 i - t PE&K C «..HFF>3^ -0 ) 

i 40 Y4=Y4 + f: PEEKC S.HFF3e5)=: J - !' PEEK r iHPc-.a^ =0y 

1|0 If Y1^0 OR Y2<0 DR Y:.0 DR V. <0 OR yo'l90 OR Y2> ^ 30 OR V3> 190 OR V4> 130 THEM 

170 ^Ifri'^' Vl) !PSE-fA, V2J :PSETi-A, Y3>:PSET^.ft, Vq.; 
1S0 GO'^'OSS 
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Sliding Graphics 

Pam D'Arcy slips into something a little more BASIC, 



PERHAPS it is a sign of the maturily of tlie 
Dragon and its users ihat these days 
"Dragon User" features an abundance of 
mac [line code articles and, excellent 
tliough they may be. programs containing 
meaty hex dumps. However, I still come 
across many readers who are not in- 
terested in machine code and others who 
are put off by long listings, so once again I 
am offering a non-arcade game of mini- 
mum length, wntten entirely in BASIC, 
capable, ofyour own enhancements to suit. 
REM lines may be omitted for even faster 
completion, For those who like ral her more 
than just a listing, some explanation ol the 
Dragon BASIC graphics statements used 
completes the article. 

Slide Puzzle Program (Listing 2) 

The program takes the existing contents of 
graphics pages 1-4, copies them to pages 
5-8 where it treats them as a 4*4 grid as in 
a sliding tile puzzle, scrambles the 'liles'. 
then waits tor the player to reconstitute the 
original picture by moving the 'tifes' via the 
'blank' square using the arrow keys Move- 
ment is as per the plastic puzzle, that ts. a 
'tile' is moved into the 'blank' space. There 
is an abandon option (#)to allow the totally 
lost to start again? 

Any existing PM0DE3 screen may be 
used, although 'tile edging' and a contrast- 
ing coloured 'blank' square may need to be 
incorporated for easier operation. Instruc- 
tions fordoing this are detailed below. The 
'default' position of the blank square is the 
top left of the screen. Meanwhile, a quick 
picture may be obtained from Listing 1. 

A Picture Of A House (Listing 1) 

I recommend that Line 540 is typed in first 
then to RUN the program after tying in each 
UNE.CIRCLE.-PAINT statement which will 
show you the efleci of each graphics 
statement and will confirm the validity of the 
statement as typed rather than laborious 
debugging after typing in the whole When 
completed, delete line 540 if you intend to 
append Listing £ to form a single program. 

An Existing Picture 

Any existing PfVfODE3 graphics picture 

currently in graphics pages 1-4 may be 

used. You may have one available from a 
graphics generator program, light pen or 
touch pad creations, from interrupting 
(BREAK-RESET) a gamecontaining a nice 
graphics display or one designed and 
drawn up by a program of your own maklng. 
If you do not have a copy o! the screen 
stored on tape or disk, I recommend that as 
the first step so that 11 can be reloaded 
another time, includirrg if it gets messed up 
following these instructions? I'f needed, 
Table 1 offers assistance with saving and 
loading the graphics screen. 



Lfsting 3 (comprising an edited LINE 20, 
new LINE 30 and existing LINES 440-540 
of Listing 1) is a program that will draw in 
the 'tile edging' and 'Wank' the square in the 
top left position of the screen. To change 
the blanl<'s colour, the first parameter of the 
COLOR statements should be changed to 
the number of the required colour. To 
change the position of Ihe blank square, the 
appropriate coordinates as given in Table 
2 should be used in LINE 530, The default 
values fortheposilion ol the blank square in 
the Sfide Program will need to be amended 
accordingly {see below), 

LINE 30 makes a quick 'safely' copy of 
graphics pages 1-4 to pages 5-9 when 
RUN. Should you want to change some- 
thing after the first RUN, a re-load of Ihe 
original screen from tape or disk is un- 
necessary if you also edit LINE 30 to . . . 
PCOPY N -^4 TO N ... to restore the 
original copy when the program is subse- 
quently RUN, 

Having set up the tile edging and blank 
square, save the masterpiece to tape or 
disk for future loading to use with the Slide 
Program, 

Program Techniques 

Various "default' values can quickly be 
changed to suit your requirements. These 
are centred on LINE G30. 

CS=colour set (when RUN, key C 
changes colour set anyway) 

DX. DY- default blank square 
co-ordinates of the 4*4 grid, 

0-3 across (DX) by 0-3 down (DY), 



thus 0,0-top-left; 3.0=top right 
0,3 = bottom left: 3-3 = bottom right, etc 
f^V=value that is subject of RND to 
determine number of tile movements 
(when added to 6) to jumble the 
picture, 

thus the initial default jumble iis 
between 7 and 16 moves. (I use 
IV1V=16 for my children) 

The GET statement copies a described 
rectangle from the screen display into an 
area of memory called an. ARRAY VARI- 
ABLE. That Array Variable can then be 
copied to a diflerent part of the screen using 
the PUT statement- In the Siide Program, 
weneedtoswaptheblanksqua re 'rectang- 
le' With an adjacent 'rectangle" of a 'picture 
tile'. The contents of the blank square 
Yectangle' never change so LINE 740 
copies it to the array BS where it stays for 
the duration of the run. 

The important thing about the size of the 
array variable for GETPUT is that the 
martual is wrong and greatly overstates the 
required size. 

The width of the 'tiles' in pixel points for 
each of the four 'tiles' across the screen is 
256/4=64 {variable PX} The depth of the 
'tiles' in pixel points lor each of the lour 
'tiles' down the screen is 192.'4=48 (vari- 
able PY). According to the manual, this 
would require an array DIM BS(63,47) to 
store a copy of any of the 'tiies'. In fact, the 
graphics data is tightly packed into the 
array and a formula for calculating the 
required size that will work for alt PMODES 
and GET-PUT options is: 



System 

Cassette onfy 

Dragon DOS 1.0 

DragonDOS 4,0) 
a Cumana 2.0) 

DeltaDOS 



TABLE 1 
SAVBLOAD FROMTO GRAPHICS PAGES 1-4 

SAVE LOAD 

CSAVEM' SCREEN-, 1536, 1&36-H 6144- 1.6144 CLOADM"SCREEN"- 

SAVE SCREEN", 3072, 3072-1-6144, 6144 LOAD SCREEN BIN 

SAVE "SCREEN", 3072. 3072-^6144-1, 6144 LOAD "SCREEN Bll\t 



SAVEM-SCREEN". 1536. 1536+6144-1 



LOA DM "SCREEN- 



TABLE 2 
X, Y CO-ORDINATES TO FILL 'RECTANGLE' WITHIN EDGED TILE' 



2,1 

2A2 

2,97 



61,46 



61.94 



61,142 



66,1 



66,49 



66,97 



130,1 



194,1 



1£5,46 



125,94 



125.142 



109,46 



253,46 



130.49 194,49 

139.94 253.94 

130,97 194.97 

189,142 253,142 



2,145 66.14S 130-145- 194,145 

SI, 190 f 25,1 90 189,190 253,190 
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PX- Width of rectangle invoiv&d in 
PIXEL POINTS 

PY=depth of redan gle involved in 
PIXEL POINTS 
Then ARRAY VARIABLE size = INT ((INT 

(((PX*PY) + 7)e)+4),5) 
Thus, typing into the Dragon the above 
infofmation in COMMAND MODE 

PX-64 <eNTER> 

PY=4e < ENTER > 

PRINT ll4T((INT(((PX*PY) + 7)/8)+4)/5) 
<ENTER> 
repeats a required DIM Array size of 77 (so 
even the BS(SO) slightly exceeds the 
minimum require me nil). 

There is no harm in overstating the 
required size, apart from wasting memory, 
but Ihere is every harm in understating the 
size Also, unliJ<e the normal use of arrays in 
8ASIC where if an array that has not been 
specifically OlMensioned is en=CQuntered. 
BASIC automatically allocates a '■default' 
si2e of 10, the array MUST be defined in a 
DIM Statement as BASIC will flag an 
ERROR and NOT default define the 
ARRAY in Ihese circumstances. The pur- 
pose of the LD variable checked i;n line 820 
is fo avoid the next file move when jumbling 
the picture to simply mirror the previous 
move, thus negating some of the effect of 
the moves. 

The GET PUT subroutine in lines 1040- 
1080 Swaps the tile to be moved with the 
adjacent 'blank' square. At this point, the 
4*4 grid co-ordinates are held in MX and 
MY for the 'picture tile' being moved and BX 
and BY for the current position of the 'blank 
Square", First, the 'picture tile rectangle' is 
GET into the MS Array variable. The 'blank 
square rectangle' copied into array variable 
BSatthestartoftherunisPUToverlhattile 
on the screen The picture tile rectangle in 
array MS is then PUT over the 'blank 



square rectangle" that it is being moved to. 
the blank square co-ordrnates are then 
updated to its new position (Irne 1070). 

Avoiding FC Errors 

If the Slide Program is abandoned by, say, 
pressing BREAK rather than using the '*' 
option, and the next PCLEAR statement 
used is other than PCLEARS, either directly 
from the keyboard or even in a newly 
loaded program prior to a PMODE state- 
ment being issued, an FC ERROR will 
occur. 

This is because the Slide program was 
currently set to PMODE 3,5 thus using 
graphics pages; 5-8 and the BASIC inter- 
preter safeguards the graphics pages 
needed by the current PMODE setting A 
lower PCLEAR figure will not be allowed 
until the machine has had its PMODE 
setting suitably reset, Thus when the 
program is quit through its inbuilt option 
( * ), the PMODE setting is set to the lowest 
option requinng just one graphics page, 
PMODEO.I prior to the END statement (line 
950). The PCLEARS is reset to PCLEAR4 
to release the unneeded working pages of 
the slide puzzle, but retaining the 'master' 
pages 1-4 intact in case the program is 
re-RUN. A BASIC program is physically 
moved down into the freed graphics pages 
as soon as a lower PCLEAR statement is 
issued; try quitting the program using the 
'•' option, typing in PCLEAR1<ENTER> 
from the keyboard then RUN<ENTER>. 
The visible graphics screen corruption is 
where the Slide Program was moved to 
following PCLEARI. It is physically copied 
to higher in memory when a greater number 
of graphics pages than at present are 
reserved with PCLEAR It is quite a good 
idea to commence graphics programs with 
a PMODEO.I so thai FC Errors are avoided 



when setting up graphics requirements 

regardless of the state that a previous 
program may have left the machine in, 

Picture Programming 

I have spent rather lionger than intended on 
the Slide program so will just mention one 
or two brief points regarding the Piclure 
Program. In Pfv10DE3, the size of the 
colour unrt is 2 pixel points wide by 1 pixel 
point deep. The co-ordinates used are still 
based on the highest resolution graphics 
screen, being 256 pixel points across (and 
192 points down). They are addressed as 
0-255 and 0-191 respectively. If an odd 
pixel co-ordinate is specified when re- 
ferencing a point acfoss the screen (= X 
co-ordinate), that co-ordinate has 1 sub- 
tracted from it when colounng the screen. 
That is,, as in the program where an X 
co-ondlnate such as 255 is used (line eO). 
the blob of colour painted rn occupies the 
two pixel points 254 and 255. The size of 
the colour unit is why a STEP of 2 is used in 
line 80. 

LINE statements with no concluding B or 
BF parameter result in a line being drawn 
from the first pair of X, Y co-ordinates to the 
second pair, LINE statements concluded 
with a B alone means draw a rectangle 
{Box) in outline only', the pairs of X, Y 
co-ordinates defining the diagonally oppo- 
site corners of the rectangle. The BF 
parameter on the LINE statements means 
*draw and Fill this rectangle (Box) with the 
current foreground colour. Only rectangles 
can be automatically filled with colour. 
Other shapes, such as the circle of sun- 
shine and the roof of ihe house, need to be 
PAINTed after drawing the outline, The 
area to be P A I N Ted needs to be complete ly 
outlined with a defined single colour border 
otherwise the 'paint' will spread alarmingly! 



Listing 1 



IB REM DRAW PlCTUftE QF A HOUSE FDR SLIDE PUZZLE PRGGRftM 

'4S PCLEflRlj RHODES , 1 : COLDR3 , 1 : SCREEN 1 , B 

.3a REfi QREEM GR^SS 

-tfl PCLS 

SB REM BLUE SttV 

48 LlNE(B,a>-i253,ia,3i ,F*SET,BF 

70 REM I-IAKE HDR I ZOM LIGHTLV JAGGED AS PER BftflSS SROWIM0 

aa FDHt K-a jq ^54 step 2 

'^B N=RND(2);IF iJ"<l THEN PSeTf>:,104J 

lam NEXT X 

1113 REM VELLOW HOUSE BLOCK 

12a CaLQfia,1;LINE(6B,64)-119<?,17'T) ,PSET,BF 

13B REM RQQF QUTL JNE 

14a rOL.ORfli,! 

150 LlNE<BB,32}-tlB0,32) ,PSET 

160 L JN£L(ieil5,:52)-(ZB2,6?) jPSET 

170 LINE ( 202, ^4} - (SA, ifl }, peer 

ISfl LINE i:5ib,i3(- (80,32) ,PBET 

1^0 REM PAIMT RDDF RED 

S^a P-fMMT ( 126, 4S^ , 4,4 

210 REn RED iLHIHNEY 

220 LlNEci2a,2a>-ClJ5,32* ,PSET,BF 

?30 REM BLUE DOOR 

2^Q C0LDR3,1 ^ 

250 L INt ( 1 1:2, 1L!0J - ( I *7, IT^fi ,P5ET , BF 

260 REM FOUR RED CURTAINED WlNiiOwS 

270 CQLOR4,l 



290 
r<70 
30R 
310 
320 
330 

34a 

350 
360 
370 

zse 
4aia 

410 
420 

tsa 

440 
450 
46B 
4 /a 
480 
4'?a 
500 
5t0 
SUP 

540 



LIMef6e_,7d.>-riBt,lB7J iP^ET.BF 

L I NE t l^^fr , 76> - ( IB'? , 1 07 ) , PSET , BF 

L INE(6S, li:0)-(10l, Ihl) ,PSET,HF 

L I ME (1 56 , 1 .iBl - < 189 , I 6 I ! , PSET , BF 

REH PPEM THE CURTAINS 

CDLURJ, 1 

LINE i7S, 76) -(91, 10? > ,PSeT,BF 

LIME( l66.76>-(17?,ia/) ,PSET,BF 

4- TNFi7B, loS) - (91 ,161 ) ,F'fi6T,BF 

Line (166, 13ISJ -Ml 79,161) ,PSliT..BF 

REM VtLLDW OUTLINED DODR KMDB 

CIRCLE (1.38, 156) ,4,2 

REM VELLCW SUNSH I ME 

CIRCLF (216,22) ,1B,2 

COLUffl- , I 

Pi=iINTt2l&,r2> ,2,2 

FfLM EDGE TILES IN RED 

CaL(liR4 , I 

FOR %t-ei TD 192 5irEF' 64 

FDR V=a la 144 STEP 4S 

L I^IE(X,¥J-(3( + 63,Y + 47J ,FS.eT,B 

H^KT Y 

NE)(1 X 

REM SET UP BLANK TILE IN VELLDW, TOP LEFT 

COLOR 2, t 

L irJ€ i 2 , 1 > ■■ ( 61 , 46 ) ,PBET , BF 

IF I NKE ¥¥='■■■ THENi540 ELSE LIST 
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Listing 2 



'■tV tun SLJDE PUIfl.E - PAH a Hitrv - JWV 1 f Hi. 

(>ie PCLEftCS 

h-^a DIH £S iBBi ,MSiea:' 

tTO CSi;0[P.i-t4ipT-flHsflj-ojpv-eiflUlL-C»^t 1.T* k r fiDI otrfvt iiaii HLt-Ci^f HHiiAn-ocrAtiV) 

r HU' L B 

tflffl CLSipRlNf-ia ip^ PUfiLE" 

A3B P«[Nl :FMJN! -UBC *flHDH REVS TK> MOVE TILES" 

tta f f. J N 1 r PE ! MT "QiTHER h EV5 «iE . ' t pfc [Ml ■• llll RrSIA>,1; m TO OUnf 

tre *MNI"C ID EMIV^E IIDLUUR 5ET- 

aA> rhirjT|CK[WT"PREBB fi lEY TO EjTBhl ■■ 

t5« n-KiMinnui-Hi-lWEVH !F k •■'■-TMtNtTa 

M* *iir-DH I Eiv-uv 

J'H H"miE3.l 

':.'» KEM ttjfv H-flHh- r [Le la i^rrhv 

^i« PErt ELIDCW TAKES PL^^E IN l^nfflL^ 3-B 

T^H EET<B)<»F'S(hBV*PV.i - I ieK*pl t *T':h- 1 , IB¥*p/i *+^- j t ^BBhG 

JT* PMOEIET.SlECFlEENl .CS 

T6B FDP M'J TO 4:fC(»T N M.I NOIircrT H 

T7fS REM rJuriBcn UF ni'r*^% to m];' ijtp pl>zile 

7BB MB<^r^lhSi»*b 

79B LD-Bj B3c-lIICEll>-pv 

Bflfl FOi r#-l ru H 

BIB rlji-&:< 3 nY--vy 

BZB [X"PM>L4hEtF i>-L D FHEMB^ 

B'7B ON D aiTDB4BrW»,H^9,B'^D 



#40 My"-B¥ + j =LM-L>|^TagB& 

ess mv-bt^- I = L w- 1 1 cDTOsea 

SbH M]t->Kt ] [ I y--4|QciDBBH 

07a Mji-Bx- 1 :l_w-3 

BBe JF ni u DP ""-; DP rtvB an nv-y ^^^t^ BIB 

B?fl OO&1A31940 

«« iD-LfcHWEiT N- •■ 

9|« «*n HEflDV TO BE imSIftBHPLEB 

I'^e n-r?*Elf*[IF Pt---lHtN'5ZB 

<f» IF n— C" THEN CS-I CStStFlEElll.CSifiaiQ^ae 

1**( !F ►;*■"*■ TH£«?afl 

*« IF ».*■;■'•' THOj HTJdJEB . I I PCtEWM . END 

<77D TF h i-AUf THlK nv-bv + i iQOTDiBIB 
?BB [F li-l-MIf TH^H nv^BV-LlGCiiaiaiB 

•>•!« IF h-ali [ncm fia^B](*ii5aTniBia 

IBfH IF kit SFI TttN 93B ELSE (TPt-Bjl-l 

laiB IF hi.fl £?i HI- -.7 c«f r^iT.fl OR ni ■' them "ot 
iBae ea3u«ici*B 

Le3« QQIOt^b 

lata ab>(iiiiPi(,NT*pr.i-.i: ntupn *px-], imv-^v.i*pv-ii .H»,fl 
LBS* Puiinn-p«,H¥»pyi-t (ipii(«piHiPa-i, ,m*ptirfv-Jii .Ba.imf 

lOaa l-UTfPX'PK.Br^P*)-! lBx*P3l *PK-1, H BV-P-V > -iPv- 1 I .lHfl,»'tET 

laaa mtTunri 



Listing 3 










2i3 PCLEARB: PhtODE3 , 1 ; C0L0R3 , 1 : SCREEN 1 


.0 




30 FOR N^l TO 4:FGQF'Y N TG N+^jNFXT 






440 


REM EDBE TILES IN RED 






450 


COLOR 4, 1 






46W 


FOR X=0 TO 192 STEP 64 






47tD 


FOR Y=0 TO 144 STEP 43 






460 


L. I NF ( X , V ) - < X H-63 , Y + 4? > , PBET , B 






49(2 


NE X r V 






SEflO 


NEXT X 






^i^ 


REM SET UP BLANK TILE IN YELLOW, 


TOP LEFT 




■520 


caLDft2, 1 






530 


L I NEE ( 2 , I ) - ( & 1 , 46 > , PSET , FJF" 






;:^40 


IF INKLY*="" THEN540 ELSE LIST 





Classified 



NEW SOFTWARE F(RM MlisDusiness 

softwi'are, also soHware for everybody 
else, sand a 1 7p stam p (or free i mforrna- 
tion pack. BuJi Sottware. 15 Si 
Slepheri Road, Penkelh, Warringtan, 
Gtieshire. 

OflAGON 32 joystick, Dragoiiser 
bOO*;5, mags, £7D w-Orth ol software, 
own hqa, £75 ono. Telephone Rochdale 
54997. 

DRAGON owner wishes eiictianging 
games with olhers. Cortaet P. Rishi, 1 
High Asti Close, Entiall, Covenitf CV7 
9PQ. Telephone 02C3 366B42. Aflaf 4 
pm. 

JOYSTICK CONVERTERS, 2 Alari 
type joysticks 1o Dragon.. £S. 95. SAE lor 
(ie(ail5, cheque- PO to J. S S. Electro- 
nics, 6^ Manor Road, Rusttden, Nodh- 
ants N^f10 SiEJt. 

DRACiON 64, in boji, cassede recorder, 
cub mofiilor (wittout lead), sia games, 
all good condiiion, C22S. Teleplwne 
0660 £0434 

CASTLE DRACULA, the classic l^yt 
adveniufa, now availatsle lor your Dra- 
gon. IlS. Mtirgurt Sufti^are. 22 Warwiok 
Road. Oiton. SoiitiuN, West Midlar>ds. 
DRAGON 32 plus Dragon disk tinve. 
two joysticks, Seihosha GP-IOOA prin- 
ter plus tapes, disks, cartridges galore, 
E3Q0 complete or will split. Telephtone 
0844 2oaaBe. 

IHAGBASE. Don't wasts ^ny more lime 
searctiing througt^ pas) issues of Dra- 
gor* User, Magbase gives inslant ac- 
cess 10 records of ai i letters, artictes and 
listings siriice issue 1 (000 recoils). 
Further detarl5 sae from Pulser Soft- 
ware, 3S FoKhill, High Crompton. Shaw, 
OWham 0L2 7NQ. 



DRAGON 32, 22 cassettes, Cliess. 
Cfibbage, Golf. Graphics. Spread- 
sheel, Computawice. others, 1 car- 
tridge, manual and S irsirucdon boohs 
all different, 2 joysticks, recorder, 37 
Dragon magazines, £100 orio. 
REPAIRS, For. a free estimaie sand 
Vour Dragon lo- M P Eiectromes, Tfie 
Laurels. Wendling, Dereham, Norlolh;, 
Telephone 0362 87327. 
DRAGON 32/64 repairs, £25 ( post- 
age, Micro-Teh Electronic Sarvices, 
52 A Beuiah Road, W/annamstow, Lon- 
don Ei 7. TeJepfwne 01 -5206414, oeso 

3232ee 

DRAG^ 32, as new plus cartridge and 
cassette games, £65 ono Telephone 
Grierley Hill 71946. 
DRAGON 32, boxed, reason lor sali, 
bougtit 64, E45. Telephone 0935 
72237. 

FLEX. The Curse of Camarc. A classic- 
al style toKt adventure on FLEX dis<;. 
Over 100 aimosphenc locations and 
ove* 20 dynarnic characlers 47K o( 
machine code with 10K used from disc 
with Save- Load lo diSC etc. Price E10 
iric p&p, K, Hunter. 46 Gresflhill Road, 
Elton, Bury, Lanes BLB 2LL. 
WORLD BOXING game for Dragon 32, 
lOoppOnenls. hi- res graphics, (Oystick 
keyboard, ZB from David Beckwith, 3 
Ct>olsey Road, Siege Cross. Thataharr, 

Berks _ 

^laaONS for Seikosha piinfer GPlfiO, 
E4 eacti, others sef*d SAE wilti leqnire- 
ments. D. Watts, 33 St Andrews. 
Amirgton, Tamworth. Biaffs. 
DflAGON 32 wllFi disk drive, all boxed, 
unused, £120 orto, may split, fight pen 
£10. 



Here's my classified ad 

(PFea^e write your copy in capital letters 



on th« lines below.1 



txijio 


£0.40. 


E0.60 


sa.sQ 


£1 00 


£1.20 


El iC 


£1.60 


El, BO 


£2 00 


tz.zv 


£2 40 


C5.6I) 


cs.ao ^ 


£3.00 


£3.20 


£3.40 


£3.60 


E3.»0 


£4.00 


Ple«3e QQnIinuB un a. separale sheai til ^tp>6r 



I make ihis ,.,.,,, words, at 20p per word so I enclose £. 

Name. .,., ,„„.„...,... .,.„„ 

Address.......,....,, 



Telephone .....„*,„., .-.,.,...„.,.,„.. ,.,....,„„„. 

Please cut out and send ihis form lo: Cfasslfied Dep-arliment. Dra- 
gon User, 1Z'?3 Litll# Newport Street, London WC2H 7PP _ 



August 1 986 Dragon User 25 



Expert's Arcade Arena 



Write !o 'Tfie Expert' at Dragon User 

12-13 Liltle Newport St London WC2H 7PP 

with all your arcade tips and hints. 



GOOD DAY to you all and welcome to the 
fOL^nh arcade column and once again may I 
thank you for all ihe letters you have sent. I 
have bought a warehouse to store them 
both in so fear not for their safety. However, 
should you ever wish to see anything you 
send me again please send an SAE or 
alternatively leave ten thousand pounds in 
a hollow tree in Dagenham by Monday or I'll 
start sending them back. In bits. Heh, heh, 
heh. 

Firstly the winner of a year's subscription 
is a Mr David Barclay of Dumfries. Scotland 
(you Know, (he pointy bit up the top with the 
haggis and the lochs) who correctly named 
pictures (a) and (b) as 3-D Seiddab Attack 
and Horace Goes Skiing respectively, Con- 
gratulations David and tough (censored) to 
the rest of you, especially those of you who 
can't spell Setddab. 

Now then, moving at the speed of light on 
to Total Eclipse (which isn't strictly an 
arcade game but still seems to be the 
subject of several thousand letters to me) 
and two different ways of helping 
yourselves along with this game, 

Firstly, you write to Ed ipse -Fen mar who 
expressed an interest up at the recent 6609 
convention in selling saved games for a 
couple of quid at various points in the game. 
This sounds to me like a pretty groovy idea 
but it's up to you to nag them! 



If you don't feel (ike doing (hat then there 
is another solution. Over to J. Brown of 
Buckinghamshire with his "Total Eclipse 
Savegame Editor". Mr Browns program 
will only run on a Dragon 64 and as I only 
possess a Dragon 32 (unless any company 
out there reaKy feels benevolent and wants 
to butter up a writer!) I have not tested il. 

Mr Brown has sent complex instructions 
but the program is very easy lo operate and 
they're not really necessary. Here are the 
prominent ej<cerpts: 

"The program only works on a D64 in 64k 
mode but can be typed in on a 32. Before 
loading however the 64k mode must have 
been selected ,, . For use with option 6, 
locations 32115 to 32122 for investing, 
32134 to 32136 will change the number of 
shards, disks, and piltsyou are carrying . . . 
Within option 9 'Q' returns you to the 
memory and S' will hold the listing or when 
held down make the listing slower . . . The 
maximum number of credits is 
4290067295. Any more and the program 
will crash!" 

Thank you very much, Mr Brown; some 
more Total Eclipse next month, now to The 
Dark Pitaod the map from Simon Dickson. 
To be brutally honest I think that there's an 
error on this map as looking at it there 
seems to be no way to get to the exit, but my 
copy is mangled and so until my new one 



arrives I can't test it. However, rather than 
hold il back from you I've decided to go 
public so here's the map and please, dont 
send me any more maps of this, or of Jet 
Set Willy as although the thought is very 
nice, they're no longer necessary! Howev- 
er, do keep sending maps of any game you 
have [Brocks Kingdom, anyone?), I have 
even given consideration to publishing 
maps of adventure games (look out Mike 
Gerrard, this is a takeover bid) but please, 
please, please, if you want them returned 
make sure your name and address is on the 
map as well as the letter you send with it! 
Better still, keep a photocopy. 

iyioving on, an appeal now from Jonathan 
Harrap of Oxon: "in 7/'me Bandit I have 
successfully completed 4D on The Time 
Gate' and have been returned to lA, but J 
failed to do this on any ol the other screens 
so I have not found out what the secret 
message is. 1 am now completely bored 
and thoroughly sick with thts game. Can 
you please tell me what the message is?" 
Answers on a postcard to the usual 
address! 

And so to a man who is becoming a 
co-writer on this column!! Mr M. R. '^ince 
who reliably informs me that his name is 
"Mick".' "Mike the Brave" or "Hey You" . . . 
doesnl explain the 'R' Mick! Still. Mick tefis 
us that the access code for Beanstalker Is 



&J6EW e?U 2} PLfliMi^ CflY 5 UftSB? 






DARK 



MAPPED 

fay 

5JMO^J 
Dickson 



g 



^ 



4- 



^^ 



^ 



^ 



4-^ 



^■> 



f-> 



^^ 



f 



-^ 



^ 



^^ 



^ 



^-> 



> 



^■^ 



-f 



^ 



4- 



^^ 



<r^ 



^ 



<-•> 






^ 



V 4' 



^ 



t 



<^-> 



<-^ 



4 



«-^ 



^3 



■^ 






^ 






^^ <r^ 



^ 



^ 



i 



f 



I ^^ <-^ 



4- 



^^ 



^ 



> 



ir 




ir 



..j^ 



f 



mm 



a 



K 
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,»ti I JhCKT 



»c 1 ;!-*•'■ , ^1 , "tsd tor ■ 






•r lFT':iOPY>iSTlHeHSM' 



3B fiEnjJttttttotil «Uf»ti***t*, 
*S Kfi(i:n^.t »dit^ *+jt*.ft 

m RSItttiaKiJ ii.i»«r-^Jtt**jjt**i 

ee Zt-CHP*! J£S3; CLSiO *'E[I|-'9S.-!;o»,*1 
?* FP.INTIT!, "Si '.SB: ■..■■, Zi. ■brouT^' , 
]l» FPJ-JTeii-?,, -Brma"; 

1?S PK!H-TM£.*,-3J E0ui3Pr<gHT" 
;4« PH1HTS,?56 --t) CSRGQ- 
lie PBinTffij-RB. -'•. > qiriTJ 

1 r6 « [ MT4«i: , ■ 7 > <jflv^ ■ 

LW PP[HT(lr.5S4,-e( EtflT flvfe" 

£ie s*-iH«.Eifi If ni""TnsMjie 

2ii PP]hJTI14.l3q. "OPTION ".n*. 

i3H ]F H*5<;;fll ''*S OF FISCi;ft*>!-57 TKh 2^ 

JiP Oh fflSC<ai^4B SOTO iM..4-i6.3og.74B, 1391?. BM,'^?8- Ilia, 1538 

;^ f^RiHrdft- '»■ to-wp. ' I PE&ti js£** J 

lyt PF[riTass. v tiXJR6, -ftEKi: JJ«?. 

it* Fi=T«T9s<.-sctToe, - .pe6>--^?a»*5 

JOe PPlHT99t."5Rl,ftny. ■ .PEEift J£39' > 

Jig PtfJMreiM. -- . J:f*^jr-y,j! IFy<iQ«K>«THeN3]e 

,339 PFIHTSL^Q, "" 
3*1; PiJKt^^iST . 

.;3e FfilHTltHi*, ' '■ 

3Sn F0h-E;-5^4,s 

?7D PFihTIl«. ■■• 

338 INPUT 'COfX' >--l,H-e".flN 

400 If -T rHewaj ELSe 269 

419 Kin CFl^K 

«* CLaP«!i«t Li5.If«':s ^,^l*»,**lt, »»*,•**- 

js» pF'jNit«e4,-", .[wpuT"Cfts»H".csif c.;<e cs c8>issM^t*a*&sinHeN+3a 
■*« ci-iMT^cs^-i^???*!*/ esits-i: i sie^-^i i a 

*5e C£-lNT<.CS.'*MS6J-t5-i5-C^«!S3S 

*ib Ci-mTKGS.-S»S>.C9»C9-t3ifc»« 

4?B PlXESiOSJ, CI :Klltg3Be54.t£ POnESMSS - C3 ■ PCigE3.5e36H CS 

496 H*U'» ' CgiiCi ■■-l.H-B'.PS 

4*0 If -ftS TmCM 08 £l_SE 43B 

?Wi RBtl ElJiJlF'nShT 

31 e (L'jvoe ?3^ 

TiO PPINT*£5S.'ITEn «. [hCT:nu>"- [NPLfT (^St 

Z-3tJ FCif I ■• E TGiT' 

34fl IF Pfji-LEFTJlBfclJjI iTHEHl'-L I«ig 

SW r**T 

*«(S !F I -'J THEm^O 

;r6 FP]MT*i3S,'(XiPtrflT-T iWj« V-ffl*. IT J." ,", ■ JtlPiiTOT 

588 Jf OT1.B Oh 1,'T •■Bn^ JT . THEH !;T) 

5='B PLjK6iSBe!*]T .^IT 

MB co<;ue «3t) 

flfl SmPoT'TSOOo l-v,(l-N'J*i 

*£e IF -fls TMCH ec Else 5ib 

■ii* Cl= LC'5£BeS 

li4D FUPi'l to? 

liW FPl.4TB■^ 1 >,.Lfl.. I >.BeEKf.(.t) 

««a uc-^c*) 
an HejTT BSfuflM 
«9i5 pen oflSGO 

£Se OlS LC-3£fl*S 

7ee FDfil"IT4ji* 

716 f«IHTffl*( [ ).PfL^-"LO/ 



jMITIflLJ i Il^UTBSl 



73« »£-n#N 

r*fl (a}3ueefMP*»iKTS4is. "iTFTi 

730 FOPI-ITOia- 

76B IF fl5««(,EFT*i*w. 1 >.] J T^£^^ 'f-II-lS 

779 NEXT 

ree [f i»i3 then 740 

7>e PPiMT*4t1."- -QUFt^TfTV MflX^MS^' INPUTflT 

eoe [F DT--8 .>? Q-r.-sT? Tj*tj 79? 
SliS iPC*£3£i33S+[T i;t 

a!38 FPIHT*iil6,"CtiO[i l-i',.(l-r(- |MPUTSSflS 

aiB JF -f'l'i THEh :?.3l ELiE !'<e 

e;id REP LdFlI' 

&Se tL59 FPIHTSa."»j.j*-,I»,"s,^»-.;»,. ic„^r--. PfHtJTaSS. 

are *iotoeiin suuiocw ^ ^-...^ 

^(je pfMwtji?^. 'PDiiticn'.ai- 'tj*»", 

SfW ^«[N7aiiT3. PK^+t-.Zp ' iv,»- .^. -„,a =ii. v.h.^- '.• K., 
KKJ rt*-[Nt£vi» iFfH»"''THt«jsil3(l 
^■iO rtOT.:>P0FF 

Sifl PfiJNTtl??. 



'»iet«l- ■ ; Z»; "<m" 



*r»i3"ii» 'frlJj'ji* "trtf-f.' !£*, 



,£t.^llt»"j 



t»fc' j2*J".Ji»*^',;*,-r ***."• 



[HPUT-iSECTCH- ;Si- IF5-:' 10(fT>lflTHEIiS3e 
iHFU-'-SPl.HO'Yi . t- IFCl iOfiOl^TlHENSTB 



W3H ■,Ftt:>ftMW3>*I«77T?l¥,t*>eEK(,3B« 



S3fl fWJilUKEV* IFBj.'-fHErjJjlil 
.'46 PPlr<T*:!s ."lotann- 
i'SD CLOfi^iM 
f*» HJTDje 
Snt) f£*l EflVE 

3^ CL'i'S'.RRmTiEej 'iivt" :£«, ■«»*"; 
M« FlOTOPLiH fUJtlOOft 

1809 f l^iHtl7^,= "lh'5ier '■ i»i"of.- , ' 

i P 1 9 PPINTitf; J -Vol 1 1. 1 g-n " i r» . " t.i>*" ; 
!D^8 PPll^TtL^e, "Rf-ws.*- ,It, • 3.r,t ' ,2*; 
LO^iB R*-Jr^£vi ]FH*> THEMlDse 
IC*e ilDTPFeFF 

lew P-r[NT4i3e,-fpEsg. p^flf tiHP RE-MStr. TIhCm POLMtMr •*»-, 
jei% At> L Nr:.F.'v> [F^S^ " 1-^EM\.Qi9 
1(J70 FPIMTES'5!(:,"r.t.ji,vS.' ; 
1089 C£i*Cn ■ LftBTPeM ■ 31'*l^-M-(;7.e 
L0?8 PflHT»:<.va-''r«»o»[t|&ii".zt -tjiBtr' . 

iioe hotoMn 

iioe noTOROFF 
iijs coTii no 

SI*fl PEH eVTE EI>[TDP*(I 

ii» CL1 INPUT-'M^CRTia* 31SI9 To 3f7^7,,-jLt: 

1348 IF Lt.Xi.31,-. OP lO;3£:^7 them tlS8 

IC7B PP1HT«3,!.-FS£^HT OR-TS IB' .PtTQCrLC? 
I ISO PPlfJT*t4 'NfiW ORTfl-. IrilPuTNe 

ujo iF WH-.:e OR w»£5i then iroo 

IBBO PRJNTfrjii, 'NElS Oifl-R fiT-:L(;. ■[^. ,fj£j;^n_ , 

ItlO JviNlHi'a, ■coot) l-Y.e-H": I*4PIJTW 

■iiJXl IF -Fli THEM 5« 6LSe LI..* 

1/539 S<:fl MEHi.Ht. .^IsT 

:i*& eTi3i?L3 KE;«3i:7S7 

!559 OLi I«PLiTS,T.WT',7T 

lita iF J'T<.ai,.il'.* Of STiaSTS*. TnSf4 i^3 

Li-7e PP:KfTMf."EHD.i [MPUTEC 

I .00 IF EtW-iT U|i> £*ri£7f7 TnerJl^r.» 

I.LJIO f"LiPl-Sf t\} Et 

l»e PS.PEE".ii;i P2.fv:c... i)*£V..Pt:EK-. I*. ! P3*P£E.. l«6Sa*.*«£«(l»l.^*^56*PEeK(I*^ 



]3lO F'F'IH'uSlNC-'***** *tr4 •«4*> 

tSSe Fi3E .I-iTCSM HUrfcEr-* 

1336 IF P«"-"TH^HHEiiTJ 

IS49 IF p*--:,- TI-&J CU5Vet3^e 

1 J4S IP Jl^i^''^' THEN M 

]O.Tfl NELKTii 

1369 FOP;-LTO,9O0 HH'.T Dijtijse 

:37e i=*ii[lJHET*'ITHH' ■■THEWLJ7(j 

1 JM tfilft 70j^' ■ . ' TIE.-: r [ ..Ei •■ ^J■. 
'li:Pl.OrMl-Jd- "L'.?flJF>teE".'CEnS-' 
140B SiCilR' IZffXJj HOL&".^- 'FweuTi;!.^ 
T" 1 1.. -'AST, [>S:lLi. ' r : , "BJei LtftP ' - I 



"•»««»*Jf" ■ [iPl ,R2,PJ 



«-«£ ■■HEPjCJh^S' .■'CHEnICHi,S---opiS"."iJ(WNmn". 
Hl-TECJHi', '^Jft!^C0TIti.■ 
?. Il-l »!.'■ LHbEP".7.-HVpC*t*[ye-,l,"pBIU.INi: Kl 



Register and that he can't go any furttier 
and that holcfing down CLEAR and N gives 
extra lives up to a total of 999, He has asked 
me to publish hi^s address so that hie can 
©nler into oommuniication with other (dare I 
u se the word) hackers but I ' m not su re i f t h is 
is such a good idea as then people might 
write to him instead of me and Id be all aJone 
in the world and go slowfy mad here in my 
padded cell. However. I will publish his 
address, as soon as he sends rre his phone 
numberl This is not, you understand for any 
solicitous reasons, but so that I can clarify 
sorne points that have arisen from hrs 
letters, although, perhaps we could go out 
for a quiet drink afterwards, and then back 
to my penthouse flat for a wild night of loud 
music, gambling, and, of course, hacking. 
And we could always have a aspfdistra 
tool (One for the editing pen there Helen!). 
[This man reads minds — Ed.) 

Sorry. I forgot myself there, some more 
clues and hints for games, in no particular 
order, and from a Mr Anart Petel of 
Coventry. 

Crazy Painter: On lettirrg the space 
invader reach the bottom, when your paint 
reaches the zero leave it and you'll have an 



infinite supply, (I can't get this to work, 
Anart maybe someone else can^) 

Hungry Horace: The guard can't get you 
when youre both in the tunnef so you can 
pass straight through him 

Tim Love's Cricket: Using a "Quickshot 
II" joystick, when playing against the com- 
puter, position the bowler as far down as 
you can, then position the bowler's arm in a 
top-left position and bowl. A large percen- 
tage of the time you II be able to bowl a full 
toss at the top of the off stump and gel it out. 

Finally, also from Anart, he says if you 
load games with the command "AUDIO 
0N;CL0ADM;AUDI0 ON you can insert a 
music cassette in the player ancf zap along 
to, and I quote, "Talking Heads, Simple 
Mfnds or Tom-Tom Club". Personally, I find 
thai I play best to Tangerine Dream, Robert 
Wyatt, Tom Waits iSwordfish Tromlxjnes 
and Rain Dogs especially) and any earty 
David Bowie, Has anyone found the ulti- 
mate record to play a^ong with? If so, you 
know the address- 

Now then, to a topic which has been 
winding me up for some months now: the 
heroes in games, and the prejudice in- 



volved in picking them, Quite simply, and 
there is not a hint of a joke here, I mean this: 
I am pretty fed up with every game's hero 
being both white and male and getting the 
girl at the end of the game. I have never 
managed to impress women by ki fling oft a 
race of space invaders, I don't think many 
women are interested in a cosmic space 
hero as a partner for life! How about a little 
of sensitivity, how about a black lesbian 
heroine? How about racisnn and sexism? 

Rfght,thatshouldstart!heletters flowing. 
If you agree ot: disagree, or you Know of 
games which break the convention, write to 
me, and together well lead the Dragon 
world to revolution 

Or at leasttoa little coffee shop I 
know off Leicester Square. {Back to square 
one — Ed) 

Thais about it for this month. Please 
keep writing, telf me what you'd like to see, 
stop sending me your high scores. I'm not 
prepared to massage your egos, and let's 
try and get the Dragon games crew thinking 
about what it really wants to play, remem- 
ber, software writers read this column too!! 

Okay, let's do it to them before they do it 
to us. 
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! HAVE to admil to being all at sea this 
month, and the blame for that has to go to 
Microdeal and their new adveniure, 
Aquanaui 471 but more of that iater, First 
lo reader James Boyd en and a query lie's 
got on an adventure called . . . watt a 
minute, Aquanaut 471? Hang on, James, 
yOLj might at least wait tor me to review 
ttiem before you start getting stuck in them, 
James wants to know where the seaweed 
is, I've half a mind not (o tell him. (Those 
who said I've only half a mind anyway, 
kindly leave the page,} Have you encoun- 
tered the Mutanl yet, James? if you can get 
past that beastie then go W-N-E-S TO 
REACH THE SEAWEED — and then 
youVe got to know how to get it; SRETTUC 
TNALP HTIW Tl TUC, 

Syzygy 

James also wants to know how to get to 

the planet on Syzyg/. the answer lo which 
was given last month, but in case you 
missed it (how dare you!) you enter the 
co-ordinates then puil the lever, the co- 
ordinates for the planet being 0-4-1-5 fand 
that's the right way round just for a change}, 
Finaily on Vertex Factor, how do you open 
the safe? You send an SAE to Tom 
Wilkinsori of 13 Shaftesbury Ave, Hull, 
Humberside. that's what. No, Tom isn't a 
safecracker, or at least I don't think he is, 
but he has just written to me ciaiming his 
Dfagon User merit mark for having solved 
Vortex Factor. 

(Vjr. A. M. Norns of 10 'Molescombe, 
Fairwater, Cwmbran, Gwent NP44 4HE 
wants to swop or sell Syzygy. Tiie Hu/iff and 
Ei Diablero, if anyone is interested, whiie 
Alex Illegible-Signature of Redruth, Corn- 
wail wants to know how to pass the force 
field on the garden planet. A good job I 
know he means Trekboer. in which protec- 
tion from the force field is given by TELUMA 
EHT. 

A Tr&kboef tip from P. Sheppard of 
Cheshunl, for people wondering how to 
deal with the second spider. The answer- 
REDIPS DNOCES ON SI EREHT To 
make sure of thai you must deal wKh the 
first spider properly, and take i( when dead 
10 MOOR SODNEX-XE EHT, then EOIS- 
TUO MOTTUB EHT SSERP, This reader 
also asks which Dragon adventures will 
also run on the Tandy computer, and I Ihink 
it would be a good idea if we could compile 
a list of those for some future column, so 



can all Tandy owners out there write in with 
a !isi of those Dragon adventures you know 
tor su re wi 1 1 run on th e Tandy , for th e be nef it 
of everyone. 

Yet more help needed on Trekboer. this 
time by Adrian Hall of Huddersfield. and 
how to stop the Xendos flower from dying is 
the first question. Don't plant it too early in 
the game, Adrian, as it's almost the last 
thing you do. Secondly, how to get the ice to 
water the flower when necessary; TEK- 
NALB EHT Nl Tl YRRAC, In Caverns of 
Doom, how to build the raft when you've got 
the tools, hammer, nails, saw and beams; 
EPOR EHT DEEN LLITS UO Y. And how to 
explore underwater without running out of 
air: PU-N-WN-N-N-N-D OG, 

If anyone knows how to get over the oil 
fire on the third level of The Pos&idon 
Adventure, can they write and tell Stephen 
Heraton, 4 BanKcroft. Langton, Preston, 
Lanes PR4 SAL, and Stephen also wants to 
know how to obtain food from the dinner 
droid in Juxtaposition, which is straightfor- 
ward enough: ''DOOF EM EVIG" DIORD 
RENNID OT YAS You don t even need to 
say please. 

M[ B. W. Le Roux writes to me on his 
flash AmsErad PCWf rom April Cottage, Cliff 
End Lane, Peti Level, Nr Hastings, East 
Sussex TN 35 4EF, and has come up wtih a 
potential money-making scheme, He says I 
should print pages of clues every month but 
make them coded instead of merely back- 
wards ■ — then I can make a few bob by 
selling the code-books. Nice thinking, MrLe 
Roux, but I wonder if the new editor would 
let me get away with it? I cant give a due 
backwards, forwards, cryptic or in binary lor 
this reader's problem in Syzygy. as he's 
blundered into a big forest where the light is 
a strange colour and he can't do anything. 
Can anyone shed any un-strange light on 
that problem? The same reader is also 
having light trouble in Caverns of Doom. 
wondering how lo mend the broken lamp. 
He says he's tried using the oil to un-rust it, 
the rope to improvise a wick, and has even 
taken the pickles out of the jar to try to put 
the lamp in there to shield it from draughts, 
but all to no etfecl. I'm not surprised, either. 
Why? EREHWESLE Pfi/IAL NEKORBNU 
NA S'EREHT. Why hasn't this adventurer 
discovered it yet? II looks from the map as if 
he hasnt f\/IOOR LLAMS EHT Nl LLAW 
EHT DEMIMAXE. Mr Le Roux also offers 
help on Pettigrew's Diary, amongst others. 



which not many people claim to have 
finished. 

Where is the bomb hidden in Wings of 
War, asks A. Court of Birmingham. RAL- 
LEC EHT Nl, says I, where you go HTRON 
TSAE HTUOS HTUOS then RENIATNOC 
XiF with HCNERW DNA MUINIMULA and 
finally TSAE OG. 

Al I th i s backward s writi ng i s taki ng its toll , 
so I'll give myself a break by looking at 
Aquanaui 47V. Under the Doomed Sea. 
another of Microdeal's imported American 
adventures converted for the Dragon, and 
also available for the Tandy, This takes 
place in the 21st century, where Jacques 
Cousteau's vision of undenwater cities has 
become a reality, and you play the part ol a 
high-ranking member of the Oceanic Fed- 
eration, It seems there's trouble at iTrident 
Dome, as that's where you're headed when 
the adventure begins, though you won't 
know what the trouble is till you've con- 
tacted Huey-14. the Dome's sen/ice droid, 
who sent out the SOS, 

You only have a limited number of moves 
to find the Dome when travelling around the 
various undenftfater locations, but luck led 
me to it first time — bad luck, I think, as this 
then brings you to the first of what might be 
calfed arcade games, if arcades had ever 
been so primitive. You have to use your 
joystick to manoeuvre your submarine 
across the screen through bubbles floating 
lo the surface to reach the Dome's landing 
spot. It's awkward to do, and rather 
annoying if, like me, you'd been looking 
torwavd to getting stuck into a new adven- 
ture Once you're through, be sure to save 
your game so you don't have to go through 
the silly game again. 

Underwater city 

Here the adventure proper does begin, 
and you can start to map out the underwa- 
ter city, wondering what you do with the 
lead pipe and the memory grid that you 
soon find. Not that you worry for long as,, oh 
no, its another 'arcade' game , . , just when 
it was starting to get interesting, too. This 
time you move your little self up tl^e screen 
through a maze past a series of moving 
robots. 

Im alraid I tound these arcade elements 
tedious and disruptive in what would other- 
wise be a promising adventure with the high 
standard of moving graphics we've come lo 
expect from the likes of Trekboer and 
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others. No doubt it will b& popular with 
many of you, but it's nol one 1 Intend to load 
up too often. Let's end the mini-revlew with 
a clue, though. What to do with the 
tool-chest-? ECIWT KOOL. 

Back to an old favourite, and 1 don't mean 
D. CoiJins oi Biggleswade, but tl^e adven- 
ture he or st>e is asking about. El Diablsro. 
What do you do with the desert beetles? 
BMOT EHT Nl MEHT PORD, And wittr the 
seeds'? HTAP NIATNUOM EHT Ml MEHT 
TNALP. And the mat? SDAERHT EHT 
ENIMAXE. And how to get back from the 
cave when you've dreamed yourself there? 
EKAWA. Help is available from this same 
reader on FrankHn's Tomb. Mansior. 
Adventure. Dragon Mountain. Callxio Is- 
land, Don 't Panic, Ring of Darkness. Mis- 
sion 1 and Mystery of the Java Star so SAE 
if you're interested to D. Collins. 8 High 
Road, Broom, Biggleswade Beds SF18 
9NJ. 

' Envelopes 


So you wouldn't l^now what she wants: problems dealt with for you: 

RORRIM EHT. 1) Cant get through the locked door? 

Anyone got a spare Pi-Man? Michael TFOL EHT OT OG 
Higgins of 18 Westfand Drive, Glasgow 2) Cant pass careta(<;er? ENIW EHT 

G14 9NT would like to play Pimania but PORD 

can't get hold Ola copy, so if you've finished 3) Can't find music to play? f^lAGA 
with yours and would like to sell or swap ESACKOOB ENIMAXE 
then contact Michael direct, Alist air Grant fviichael has Franklin's Tomb. Pirate. 
lives near Droitwich but is also lost in space Adventure and Ring of Darkness, which 
in Lost in Space He keeps getting caught he'd like to swap for Et Diablero. Shenani- , 
by the security robot, but even when he gans, Sea Quest. Return of the Ring. 
man ages to make it to the room with the grill Calixto island {graphics preferred), Lost in 
he doesn't know what to do when he gets Space and Fishy Business. Any offers'!" 
there. Use your head, Alistair, or ai least Write to 30 Broomhitig, Welwyn Garden 
that hole in the front of it that you shovel City, Herts ALT 1RF. 
food down: EVIF RO RUOF EERHT OWT Finally a big thanks to Simon Hargrave of 
ENO YAS. Gloucestershire lor his solutions to Juxta- 
A letter has arrived from Michael Ed- positon and Trekboer I've already made 
wards, alias Broomsoft, to show that he the last one available to readers, so let's 
doesn't just write adventures but solves add Juxtaposition to the list of freebies, as 
them as well. He's sent in a complete well as 6/acif Sanctum. Don't say we never 
solution to Black Sanctum, so if anyone give you anything! We might even give you 
wants a copy of that just write in to me with another adventure column next month, if 
SAE. Meanwhile here are a few of the you behave yourselves. 


On the subject of stamped addressed 
1 envelopes, don't forget lo send them if 
you're writing to anyone asl<ing for help, 
and that goes if you're writing to me and 
want a personal reply. No SAE means tfie 
query will get dealt w/ith in (he next avaiiabSe 
issue of the magazine, and depending on 
pulalication dates that could mean a wait of 
two or three months for you. 

From Davjd Walsh aw, a citizen of Wake- 
field, come several pleas, plus a map and 
clues on Dragon Mounlafn. To kill a demon 
in this older adventure: REGGAO RO 
DROWS CIGAM ESU, And the Eff? NED- 
LOG GNIHTYNA HTIW DEBIRB EB NAC 
Amongst David's problems Is the mermaid 
in Sea Quest — well. 1 don't expect you 
come across many in Wakefield, do you? 


Adventure Contact 

To help puzzled ad venturers further, we line, 12,''13 Little Newport Street. Lon- 
are instituting an Adventure Helpline — don WC2H 7PP. As soor> as enough 
simpfy fill in the coupon below, stating entries have arrived, we wtlJ start prfnt- 
the name of the adventure, your prob- ing them in the magazine, 
(em and your name and address, and Don't worry — you'll still have Adven- 
send it to Dragon User Adventure Help- lure Trail to write to as well I 

Adventure „*.^, .^*^.*...,.,. .*.«,,^ 


Problem ..„ .„„ 


Name,„„ > ,...,„ »„.,„„„„„*.4<.,i******4*.. 


Address , „„„„„„.„.„....,.,>, 








Ad 


venture Contact 

1 


Adventure: Vonex Factor. the laihe'> How do 1 open the Adventure: El Diablero. Prob- Court. Haverhill. Suffolk. 
Probfem: How do 1 open the locl<er (n the maze? How do 1 lem:l have been everywhere 1 Adventure: Return of the 
safe? How do 1 unlock the door make a cake? 3) Where do 1 can, but 1 can't do anything. Ring. Problem; How do you 
at the North? How do 1 get the find the twig? 1 have already Help! Name: Jason Coomes, breathe on moon forest? How 
Time Machine to work? Name: spoken to the lizard Name: Address: 52 Springfield Ave- do you gel hit points and more 
John Foster. Address: 94 The Robin Hemmings, Address: 8 nue. Holbury, Southampton passes? Name: Karl Lawson, 
Oval, Firth Park. Sheffield S5 Ingfeby Road. Wigston. S04 1LP, Address: B Walworth Grove, 
6SP Lei-cester LE8 IDQ. Adventure: Return of the Primrose, Jarrow. Tyne & 
Adventure: Juxtaposition Adventure; Return of the Ring. Problem; How do 1 kill Wear NE32 SYP. 
Problem; Where is the Altarian Ring, Problem: Cant get the Genie and the Trog? Adventure: Jerusalem 
Orchid and what is the use of books ol skulls from Mutant in Name; Roger Pigotl. Adventure 2, Problem: How 
the seed? Name: Paul David- forest moon. Name: Mark Address: 27 Welbeck Road. do 1 get through !he golden 
son. Address: 211 Dunmin- Ryan. Address: 5 Sully Ter- Walkley. Sheffield S6 SA'V. gale? What are the magic 
ning Road, Glarryfo^d. Bal- race. Penarth CF6 2DS, Adventure: Juxtaposition words? Name; Jufian Griffin 
lymena. Co. .Antrim. N.I. BT44 Adventure: Syzygy. Prob- Problem; Where do 1 find the Address: 1 Hiqqs Close, Row- 
QPP. fern: 1 cant find the telelrans- red ore? How do you get lo latts Hill. Leicester LE5 4LY. 
Adventure; Juxtaposition porter leant kill Vadef, Name: move N,S in Power Pyramid? Adventure: Shenanigans 
Problem: How the '" do you Crisiina Garcia -Verdugo, Where do 1 find the space? Problem: 1 cant get the pole 
gel past (he Nighteye Droid'? Address; c lilescas No. 14&, How do 1 cross the river into into the cave. Name: Mark 
Name: Bob Riding. Address; 8'B 29024 Madnd, Espana. Baron Blues land? 1 need a fvtacMillan. Address: 22 Trin- 
24 Wittmills Oak. Buckingham, Adventure: Trekboer. Prob- hint sheet and a map. Name; ity Place, Deal, Kent CT4 9HH. 
Bucks MK18 7BH. lem: How do you get to the Michael Pointing. Address: 82 Adventure: Temple of Vraw 
Adventure; 1) Strange planet's surface? How do you Raymond Road, Bedminster, The Final l^rssion. Problem; 
Oddysey. 2) Escape from Pul- see the dark room and how do Bristol BS3 40W Can't gel past the security 
sar7, 3) El Diablero. Problem; you open Ihe access panel? Adventure: Juxtaposition. guard, or through the double 
1} Whal use is the Higilian Name; Paul Everitt, Address; Problem; Cannot find the doors. Name: Ian Howie. 
Dia-ice Hound'' Does the pick- 1 Windmill Road, Nortti An- mask Name; James Woof- Address; 20 Hallfield Road, 
axe help? 2) How do 1 mend slon. Nr. Sheffield S31 7EH. lard. Address; 6 Boxford Aberdeen AB2 6RO. 
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Mini IVIatlis 

Gordon Lee sets the puzzles — but who will find the totals? 



FROM TIME lo time on Ihis page we 
present a series of unrelated puzzles that 
the reader mighl be inrerested in tackling, 
purely for his [or her) own enjoyment. Here 
are five sucli puzzles, but the sofver should 
proceed with caution as not all of them are 
necessarily sofuble by the use of (he 
computer. 

1 . Using each of the nine digits 1 to 9, 
once and once on(y. arrange them to forrr a 
perfect square, For example, one such 
arrangement might be 362945751. ihe 
square of 19569. There are many other 
arrangements of the nine digits possible, 
but can you find a) the lowest possible 
number, and b) the highesf 

2. As inqueslfon 1 , use the nine digits 1 to 
9, but this time arrange them to form two 
niine-digit pnme numbers: a) Ihe lowest 
possible, and b) the highesi. 

3. A farmer has a circular field with a 
diameter of 200 feet. The field fs enclosed 
by a fence. Inside this field lied to the 
perimeter fence is a goal on a length of 
rope, if the rope is Jong enough to aNow the 
goat to graze exactly half the area of the 
circular field, how long rn the piece of rope? 
(You should assume thai the goat can 
reach exactly to the end of lis lelher). 

4. The number 4 is very interesting. It is a 
perfect square, and the two integars each 
side of it, 3 and 5. are bath prime. Can you 
find the next highest square number ihai 
has this property? 

5. Consider the following alphamatic; 

DRAGON 
~ = * * 

USER 
In a I ph am aires, each letter represents a 
certain digit, wherever it occurs. Similarly, 
unlike letters represent unlike digits. So in 
ihe puzzlegiven we have a six-digit number 
with all digits different (as represented by 
the word 'DRAGON), divided by a tour- 
digit number, also with different digits 
('USER"). Note however that the second 
digit of the numerator is the same as the 
final digit of the denominator, as repre- 
sented by the letter 'R'. The result of this 
division is represented by the two asteriskS- 
Of this number nothing is known except that 
if consists of two digits, which may, or may 
not, be alike. However, if this value is 
cubed, and the digits of this cube ex- 
changed for letters using the same sub- 
stitution as in 'Dragon User', the result will 
be a familiar English word. Can you find the 
correct values of Ihe leiters and the word so 
produced? 

For the competiiion this month, we 
requ i re juBt thesolutiontothisfinalquestion 
(No. 5), 

The solution to question 1 follows, so if 
you wish to tackle if yourself, read no 
further. The solutions toquestions 2to 4 will 
be published next month. 

1. The lowest and highest numbers are 
139854276 and 923187456, the squares of 



11826 and 30384 respectively. One 
method of solution is by running the 
program listed below. Here, the values in 
the range 1 1 1 1 2 to 31 426 are squared and 
the resulting figure is tested to determine if 
it is comprised of tfie nine digits, 1 to 9. In 
order to do this, the numerical variable 
needs lo be converted into a string variable 
so that individual digits can be selected for 
examination. Nofe the second command rn 
line 30: SS=MIDS(S$,2) which removes 
the first character of the siring. On the 
'Dragon, as on some other micros, when a 
numeric variable is converted to its string 
equivalent, an extra Invisible' ch a racier 
appears in the first position in the string. 
This character holds the imaginary plus 
sign in front of all positive numbers. {If the 
number were negative, the mrnus sign 
would appear here, as we would expect). 
Consequently, we need to remove this 
extra character from the string before 
examining its contents. 

Having done this, the remaining nine 
digits need fo be tested lo determine thai 
there is no 2ero present, and that no digit is 
duplicated. The lest for duplication is not 
difficult as every character in the string can 



be compared with &^%r'^ other, but it is 
time-consuming to test every one of the 
possible squares in this way. Fortunately 
there is a short cut avaifable. In any 
arrangement of the digits 1 to 9, the sum of 
the digits must equal 45, and the product 
musl equal 362880, Consequently, it is 
simply necessary to move along the string 
taking each digit in turn and finding the 
respective sum and product. Any value not 
in agreement with the expected values can 
be rejected. Note that this procedure will 
r>ot guarantee thai every number which 
passes the test does contain the nine digits, 
but it will reject all those which do not have 
sums of 45 and products of 362880. if the 
listed program is run It will print oui all 30 
squares which are made up of the digits 1 to 
9, but it also includes a furlher two contain- 
ing duplicated digits. However, these are 
easily spoiled and can be eliminated. Note 
that the question, as stated, only asked for 
the lowest and highest values, so if it is run 
until the first answer is printed (the lowest 
value), and then line 10 is amended to: 10 
FOR N = 31426 TO 11112 STEP -1. the 
program can be re-run to compute the 
highest value. 



Prize 

Guess what we've got this month? A real 
turn- up for the bookmakers. For those of 
you who reckoned your chance of getting a 
bug-free copy of Tot&l Eclipse were (speed 
Of light} to one against, Eclipse-Fenmar are 
backing their compfete confidence in the 




1,3 version by sending us here 20 
copies for our August prizewinners. Our 

man on the spo! raved about Total Eclipse 
. . . fleels of Traders raved in frustration 
when the Universe locked up a thousand 
light years from home. Now it seems that 
the Universe is rolling again. 

Rules 

To solve this puzzle and win a prize, you 
must give the answer and show how you 
arrive at it, using a Basic program, Don't 
send cassettes, jusl a prinloui, and any 
dKplanation you want to offer {cat and four 
kids to support won't be accepted). Please 
mark your envelope AUGUST COMPETI- 



TION, and don t forget to put your name 
and address on your entry and send it to 
reach us by mid-September at the latest. 
This months tiebreaker, complete the 
following phrase: "You're never alone in the 
Universe , , ," It can be a limerick if you 
insist — just so long as it begins "YouVe 
never alone in the Universe , , ," 

May Winners 

Our trusty trophy drawer this month 
contains 20 copies of Blaby s hit Kang-Fu 
— The Mast&r, and these are on their way 
to J. B. Stinger of High Wycombe, Andy 
Beale of WalHngton, Phil Sapiro of Liver- 
pool. EC. Has lead of Ehth, D. C. Lee (not 
the Dee C. Lee) of Barns ley, J. L, Clark of 
Portsmouth, Rafph E, Newman of Pen- 
tridge, S, P. Holt of Rosyth , P. Maddocks 
of Ta plow, Simon Aubrey of Swindon, G, A. 
Hunt of Carnforth, G, R, Barber of Sutton 
Coldfield, E. A. Newman of Addlestone, M. 
W, Stonton of Towcester, h/lark Heaps of 
Washington, P. A. Bennington of Slrood, P. 
Fairbairn of Kilmaurs, M'. C. Regnier of 
Fetcham. E. V. Jones of Cardiff and O. C. 
Faulkner of Pontypridd. 

Solution 

Many calculated correctly that 6 to the 
power of 36 is 1031 4 42479S4 905366 
46171949056, . . but nol everyone remem- 
bered to say that the odds involved are 
either 1 in ... 056 or . . . 055 lo 1. 
Tiebreakers 'drew' heavily on unearthed 
Dragons, bui the Editor's favourite is ' I gel a 
kick out of my Dragon, because it's perfect 
for whatever ju do\ Ouch! 
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COMPUSENSE 

SUMMER 

SALE 



DASM DEMON Cartridge EU-95 
EDIT + Carlridge £14.95 

BARGAIN PACK for DRAGON 
DOS/CUMANA DOS 

DASM/DEMON DYNAFASTDYWAMISER/ 
DYNAXREF HIRES. EDIT -h all for £24.95 

SPECIAL BARGAIN PACKS for 
DRAGON FLEX 

FLEX. EDITOR/ASSEMBLER DSASIC/ 
DYNACALC RMS SP'EDIT El 29.00 

DYNACALC/HIVIS.-S-EDIT C75.00 

FLEX UTILfTIES/DEBUG.- 

DIAGNOSTICS £76-00 

PROFESSIONAL BUSINESS SOFTWARE 

for OS-9 

THE MOST COMPREHENSIVE PACKAGE 

AVAILABLE FOR THE DRAGON 

As originally commissioned by DRAGON DATA 

Volume 1: Invoicing.'Stock Control 

Volume 2: Sales Ledger,' Purchase Ledger.'Labelling 

now dramaircally reduced to only £29.95 each 

or ES4.9S for both 

DRAGON HARDWARE 

4-way expansion unit £125.00 

EPROW programiDer £75.00 

RS232 — VO module £49.50 

Sideways ROM £39.00 

Disk Drives for your DRAGON — clieck with us for the 

best prices — free diskettes with every disk drive 

SViin diskettes (bulk pach) 10 for £10.00 
50 for £45.00 1 00 for £85.00 

CHAT COMBO — the complete modem package for 

DRAGON FLEXDRAGON 64, CHATPLUS2 

+ CHAT Viewdata + XMODEM. £45.00 

Modems: DEMON (not BT approved) £69.95 
WS2ID0ID (BT approved^ £125,00 

DEMON Modem with cable and CHAT COMBO £99,95 
WS2000 modem with cable and CHAT COMBO £159.95 

DRAG ON PL US — Ihe Ultimate Expansion for your 

DRAGON — 80 by 24 video — extra 64k memory £103.50 

EDIT+ for DRAGON DOS now includes software 

for DRAGONPLUS 

FLEX update disk £5.57 OS-9 Drivers £5.75 

Prices inctude VAT 

PLEASE ADD E2 00 to all orders for 

Postage and Packing 

VISA ACCESS. MASTERCHARGE 

credit cards accepted 

Stocks of some ftems are ismited — 
order now to avoid disappointment 



COMPUSENSE Ltd 

PC Box 169, Palmers Green 
London N13 5XA 



VIS* 



Fast mail order service 
Tetephone^ orders On 01-862 0681/6936 



PEAKSOFT DRAGON 
SUPPLY CENTRE 



CHEETAH 125 AUTQFIRE JOVSTICK with DRAGONISEH £14.95. 

FO U R ( ! ! ) 1 ire buttons pi y s aulof if e I We vb chosen Itie Cheel ah as one of ttie 
besl vatue-fof-nrionev arcade joysticks available DHAQONISEH only 
(supply your own [oystich) £11 95. Unlii^e mary corversioris. our unique 
Peaksoft Dragonisef does NOT invalidale the joyslitk luanulaclurer's 
guarantee. 

PRO-STICKS E9.95 pair, tS-SO CMb, Oeriytne tv^in petentiometer Hoahrtg 
joysticks, suilabie \(k s\i purposes. We senii these all over ihe Mjrld! 

+ **NEW*** Single-Sfdgd double derissty DISK DRIVE UNITS as 
sup-pjied to Dragon Data, wiidgLii cases Of power supplies. Jus) " disco- 
vered ' in store by us! Supplied untested at £39.95!?!l!!! SpesiaJ atdei torm 
needed — please send setf- add rested envelope. 

PRISM MODEM 

Enables ^ou to |Din the fun on Radio Dragon inavi on the air 30 hours S 
week?) Micronet. Prestel. and 120075 bulletin boafds! 

There are now FOUR HUNDRED THOUSAND pages to espkjre on 
Micronet and Preslel atone, oilering inler-aclive games, nationwide "chaf 
lines, advice on compuier problems, tele-shopping, a micro market, 
el&cif or ic bank accounts , you r Qv^n tree mail bojf the I ist ju si goes on and 
on. 

Ttie Pnsm Modem uses your phone line to link your Dragon 32 or Bi to 
mainframe com puiers throug hout Ihe cou ntry ■ — the Special cheap call rale 
cosls just JOp an hour 

OUR BREAKTHROJGH PRICE IS JUST £64.95 complete with aHI leads 
and "ptug-in-and-go" cartridge soHware, and mcluiJing a FREE a-month 
subscription lo Micronet and a FFlEE copy of the Dragon User's 
Communications Directory 

ONE DAY EVERY HOME WILL HAVE ONE — WE'RE OFFERING VOU 

THE FUTURE! 



PEAKSOFT &RAND NEW HEAVV OUTV POWER SUPPLIES EU,9S 

eompleie. Compare thfs with ihe price oi ' reoonfjilioned' units? 

DRAGON DATA DISK DRIVE COPPER-BOUND TRANSFOHMER& 
£14.95. We tracked dowrr the last in ifie country and bought the lot' 
Safeguard the luture use ol your dish drive while stOtAs last! 

***NEW*** DRAGON SWEAT SHIRTS (RRP £7 50) Our price 
W 99 1! ! T'SHtRTS ( R R P £3. 50 > Our price E3. 49 1 ! r Please Stale S . W , L or KL 
size. HALF-PRICE SPECIAL OFFER — For EACH £10 Spent on other 
goods. Of der ON E sweat shirt lor £2 .49 or ON E T-sh irt for £1 .24 ! If HOW DO 
WE DO IT? 

* * * NEW * * * 8riefcase-sty le padded case for Dragon and power supply 
£9.95! 

***NEW*** Dragon keyboards £14.95 ***NEW*** 
***NEW*** I LOVE MY DRAGON car sticker 99p •**NEW*** 

LEADS: cassette £2 50, aenal £3.50, printer £1 1.95, Heavy duty DUST 
COVERS wisti Dragon lOgO £3.95. 

Dragon -com palible Omega DATA RECORDER E24.95. 

PniMTERS from £194.95 {Talung TP10O) — of our new SyPER DEAL 
saves £50 on Panasonic's terrific Neaf LeiterQualiiy PIOSO. compleiewiih, 
a iK bjflet — now £319 Lead E5 ^tien purchased with primer. 

Fidelity colour MONITOR (it's RGB AND Composile, so yOu wont need to 

buy a new orie ll you swap compjlers!) Et99.95 — optional A-ysss lube 

gugjantee 

Ask for our complete DISC DRIVE prtces! 

Plus , . Dragon User back numbers at £i each and thousands oi 1tiet?esi 

Dragon books al crazy prices! (Please phone ot sefld sae lor details ) For 

fact sheet on Prism Modem, primers, monitor, or our information sheel 

"Choosing a Joysdck ', please send sae. 

To order: Just note your name, address, computer and goods required on 
ihe bach of your cheque or postal order. Access Vrsa card-holders may 
phone their order to 0636 70523D St any time, day or mghi. AH goods Are 
POST FREE. 

W$ Supply by r^vm of POSI, subject lo availabiility . Personal cal lers welcome 
— please phone first so thai we can h-ave youf order ready CASH ON 
DELIVERY on all ordsfsover £40 — please send at least CSdeposi! and pay 
the balance lo Ihe postman {sums over £50 must be patd at your local Post 
Office.} Free cfedil to personal callers by post-dated ct>eques 






PEAKSOFT 

48 QUEEN STREET, BALDERTON 

NEWARK, NOTTS NG24 3NS 

Tel: 0636 70523O 

MAKING YOU GLAD YOU BOUGHT A DRAGON! 
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JOHN PENN 

DISCOUNT SOFTWARE 

FOR THE DRAGON 



EDUCATIONAL CORNER 

Dragon Bcluc*l'on Sciltware series 

E2.Q0 each or any Ihruc lor ES,M or gny fivft r<jr ES.OO 
L6TS COUNT 13-7) s^rrtple couniing 
SHAPE UP (4-7J sirTiple shapes 
WUWeEfi CHASER f4-i 1 [ eatimat«n skills 
FACEMAKEfl M-11) 
CRAMKV (r-n; nymber paharns and retatKSnsMDS 

Smrtf* Suftwara HsrJfts 

Sha/fls CaiTibfiart sottwan? £1.50 *»cn or any t*iree iLir t^.m 
FUn TO LEAftM 16-12) 
U^e AMD LEARM (8 + ) 
FAMILY PROGRAMS 
QUfZ PACK 

WONSTCP MATHS f6-1*> 
INFANT PACK fpfe-schMH 
FUN AMD GAhneS 

SMOW QUEEN (7-1 CarTibrran Software 
(pattern rece^nilion and spaHmgf 

Drtgan Data aenjes 

£S.0O each m Ijo'h for £3,50 
HUMBgR f*UZZLER (4 111 
CIPIGUS ADVENTURE |*-8) 

Cti«t>ilr* C*t (Ampalsofl] s«Fl«t 

E3,SD BBxh or two ligr CS.IH 
MATHS I (4-8) 
UATHS |J fg-7) 
'O LEVEL MATHS f and II 
SLIPEHSPV jtl-t-) 

BASIC TUTOR ~ BEGINNERS LEVEL 
BASIC TUTOR — ADVANCEO LEVEL 



£1.50 each:. 1i 
PifrBsa g\v€ aE Ibbsi two aitennativs^ 

DRAGON TREK (W.'S) 

SUfiPRlSe 

MIMGAMES 

AUEN ODVSSEV 

AMA^INC 

INTEflPLANETARV TRADER 

GOLOEM APPLES Of THE SUN 

&0PSWI22LE 

HOfclEBASE 

B.C BILL 

DETECTIVE 

CEILS S SERPENTS 

CITY DEFENSE 

SUPERSPV 

K^YSrertV or THE JAVASTAR 

EMPIF^E 

GOLF 

LIONHgART 



BARGAIN BASEMENT 



live lor ce.OOr ten lor CId.OG 

wha-n ortrenrq f:iie Of more programs 

CJCNflON KNIGHT 
DEATH CRUISE 
U.X.B. 

tfiamSylvanian' tower 
movie pfioducer 

LEGGITT 

PECfiO 

05SIE 

PETTIGREW S DIARY 

OPERATION SAFRAS 

CHAWPIONS 

PICTURE PUZZLES 

MISSION I - PROJECT VOLCAMO 

DRAG RUNNER 

NIGHT FLIGHT 

GRID fttJNMER 

MINED OUT 

DON T PANIC 



CIAMES 



Trlle 

Chocoljkte factory 

HARERAISER PRELUDE [Joubte pack 

HAREftAFSCR FINALE |A(14 

COSMIC CRUISER (Arc) 

ARCADIA 

FRANKJ.INSTOMB (Adv) 

LOST IN SPACE 

FISHY BUSINESS 

CAVE Fl(3HTER iArc) 

PrtCOflOIDS (Arc) 

STOCKWARKET 

3TARMAN JONGS 

StJNKEN CITV lAdv) 

BLOCKBUSTER QUIZ 

LINK WORD 

SHOW JUMP 

ACE HIGH 

TIME ATTACK (Advi 

CllFF HOUSE lAdv} 

BLACK TOWER (Adv) 



Publisher 
Minnils 

Haresofl 

Imj^iriie 

Imagine 

Saiamanflgr 

SalsmantJer 

Salamander 

CablE 

Pfogfam FaelOry 

B*mb/ 

Blaby 

Sim 

C^mpulerware 

Computerware 

Computei-warft 

Turfor V^iiliams 

Tudnr WiNiams 

ThnllsoM 

ThrillsaH 



or b<jtfi Thrillson programs 1of tS.tKJ 

BEST OF P.C.W. (23 pTOgrarms ancf 20S Centunofi 

paga booklet c1 li^tingj; ^i;.) 
PREDICTOR (lofecasl ra^ng fi fonfhall fesullsJBenlay 

MA)M$I0H OF DOOM iAdvl ' Dragon Data 

STALAG EMO (Adv) Dfagofi Data 

BEAN STALKER MiCrOvisron 

THE TAI.ISMANI MicnDiriston 

EODY STEADY GO (AjcI lngen1i-.-e 

DARK STAR Ossign Design 

T1M LOve& Cricket (Tantfy vsttton Peakaaft 
also avS'iatM) 

SA3 PfraksoPI 

PHOTO-FtNlSH PaafesoR 



CHir Price 
ES.SQ 

£5.0Q 

£2,00 
U.oq 
C2,(n 

£7,00 

ti.no 

CS.DO 
CIjDO 
C2j0(1 
C2jOO 
£4.00 
£4.Sd 
tiM 
ES.50 
CS.SO 
C5-50 
C3.0Q 
E3.0Q 

£5,85 

£4.00 

i:2,«9 

Cf.OO 

CT.9S 
CT-9S 
CG.7S 
M.O0 
E4JO0 

tS.*G 



BACK TRACK (ArcS 
JET SET WlLLV Iflrci 
MANIC MINER (Art:) 
FOOTBALL MANAGER 
CHESS 

BACKGA*/WON 
OTHELLO 
INVADER CUBE 
DOMINOES 



Title 

MOno^bPJI 

5haretK:( 

M^iltMn 

SalftBboK 

Billsboij 

Ca^nijM 

Of^JSfStKDT 

SUjckboij 



Incemiiie 
SoUware Projects 
SolwaAB ProJBCIs 
Addictive 

OasiS 
Oasis 
Oasia 
Oa$is 



UTILITIES 



WkIiui?! 

(fiSh 

rlisk 

disk 

disk 

disk 

disK. 

disi 

diSK 



Pu&liShM 

Harris 

Harris 

Harris 

Harris 

Hams. 

Harris 

Harrii 

Harria 



Mailar-Address Bot* caii. 

Stoc* Cooffol Cass. 

Marier AtJdrSss Boek di^ 

Slock Conlnot omt 

Invoinas StateffiWits tUsk 

MST En9c. [jigij 

SiBCli Gontinol (jjsk 

Petite Pascal cais. 

Shaper (sound alfectst ca^ 

DiSk-n dufc 

RBE-Taj(t Ihi-res uhlify Id eass. 
give a 33K24 scra«n with 
2S& rfljslir>able characlersj 
PsrSftnal Banking SySlem 



(pleasa stata whether DragpnDos or 
CumanaDos ior all Han-Ji acrttwar^t 



MST 

MST 

MST 

MST 

MST 

MST Prcl. Ra:nge 

MST Filler. flaiTige 

Oasis 

Sttands 

Starship 



HiKon 



£3.50 
CG,3S 

CS.9S 
C2.SD 
EZ.SO 
£2.SD 
£2.5« 
E2Sfl 



Our Price 
C13,S0 

£15.50 
£1S.SD 
tIfl.H 
C 10,50 
Elfl.Sd 
CIS 50 

e:is,50 



£3.00 

£3,00 

£4.00 

t4,W 

£4,00 

£1Q.D0 

Cip.OO 

^5,50 

£5.00 

£10 00 

s;4.(N) 



(upgrade pns. Itj firagtjnDnal 
Utilities I cass H,ll(?n 

OisasEBmbter cass. Hifi&n 

OS9 Soiwar* Itor USE *il;h Dra^rt 64, OS^ Opwating Sy^lem and tftak 
DynacalC (aleclronic spread Siiaell 
R«tord Mar»agemeo1 System 
Basic 09 (a slruClurBd iriteracdve Mmpited lariguflge^ 
Editor AstamWer Debugger tLJMITED kUMfiEfll 
■C' Compilef (a aystigm rffiplanentaiion language) 
Pascal (a structured moduler languagft) 
Stock HecO'dirKg Eyslem 
The CashBdokSVATRe^isEerSystem 

10% diswunt on OSS pnces i1 3.4 prograjns purchased 
25% difitiDunt (f 3 Of mora prt]grams purthased. 
039 Manuals (tor Ft,M.S.. Paacel, Slack iRocording , Basic 09 and Cajtt ft VAT only) 

£2 JO aacTi 



n.35 

£5.00 

dn'uetsi'. 
£21.00 

tao.oo 

1:31,00 
E19.00 

EST.tn 
£15,00 
£19.00 
£19.00 



CUMAMA DISC DRIVES 
1 xAd track sinsiB sidat* 
1 y-&0 track double $i(l«j 
SxAO IracK single siOwf 
2.^.90 1rac* dftutJe sdad 
Interface 



PERIPHERALS 



RRP 
C 149.95 
C179.e5 
£269.93 
£339.95 
£75.60 



Our pnw mcludss VAT and caf'iage (an Ciimana tjroducts (>nly> 



Oif Price 
El 33, 16 
E1ST.30 

£248.35 

UD9.9e 

£71.16 



SAMCHlPSr74LS7M) 

jOvstkks 



ei».0Oeach 
£3.00 eacn &' £5,00 per psir 



we alsri safl other corriputer^ Euch as the Arnslrad PCWf B25& arid SSt 2. antf th* Cammodgrp 
Cia8D,a3ih^llassoiitware*ortheCl6, Plus4, \yii;S0artdCommai35re64C0»nputer3 PleaSft 
send gf phOf*e for Pie apflrcflriarte priiB hsil. 

HOW TO ORDER 

Wrij&lo NE quoting the htl!. publisher (and msdJum wfjere relffifantj tjl Ihe prMrartls or items 
you want. Please include BO pence lOr pnsIagapaciKafling ctn single i1ems and 75 pence lOr 
Iwo Of more Irlles Hams ordered Postage to re»1 (j1 EurOpa is £ 1 .50, god C3 .00 tp rest pl worid. 

ir possible please give your telephona numtief as well as your narna and full address 
Cheques postal orders AeciSs made payablei to John Penn DiscOunl SDlt*ar». 

Aftih* MHware is subied (oavailabiliiy. Please aitow upioSi days tordsliverv, (houoh wa do 
try to despatch orders wiUiin S4 hours. 

Trade SfiCiuiriBa waKcomad. 



J. PENN 
DISCOUNT SOFTWARE 

Dean Farm Cottage, 

Kmgsfey, Bordon, Hants GU35 9NG 

Tel: Bordon <04203) 5970 
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